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MNOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a3z0BOro ypoBHS Ha YpOBHE CpeaHEro oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOXKCHHUH M TpeOOBaHWUN K peE3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTenbHONW mporpammsl, mpenactaBieHHsIx B ®PI'OC COO, a Ttakke ¢ ydérom
dbenepanbHOl pabodeil MporpaMMbl BOCTIHTAHUS ¥ KOHIICTIIIMM TPENoAaBaHUs y4eOHOTO
npeamera «®uszuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparum,
peanu3yromux OCHOBHbIE 00pa30BaTEIbHbBIE IPOIPAMMBI.

Conepxanue TporpaMMbl 1O (pU3MKEe HampaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kiaccoB npu o0ydeHun ux (GU3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaIllpeAMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YUYUTBHIBAET HEOOXOTUMOCTH pean3alldil MEXIPEAMETHBIX
cBs3ell (DM3MKM C E€CTECTBEHHO-HAyYHBIMH YyYeOHBIMU TpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IUIAHHpPYEMbIe
pe3yabTaThl OCBOCHMS Kypca (GU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIC, NpeAMETHbIEe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3nKe BKIIOYAET:

® [UIAHUpYEMbIE PE3yIbTaThl OCBOCHUS Kypca GU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3YJIbTAThI M0 T01aM 00YUYEeHHUS;

® coxepkaHue yueOHoro npeaMera «Du3nka» 1mo rojgaM o0ydeHusl.

dusmka Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KAUeCTBE Y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKPY)KaroLIeM MHpE.
[IkonbHBI Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U ABICHUN, N3ydaeMbIX
XUMHUEH, Ouosoruei, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
OpUMEHEHHE (U3MUYECKUX 3HAHUN ONpeAessieT XapakTep M pPa3BUTHE PAa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe HSHEpPreTHKH, TPAaHCIOPTa, OCBOSHHUS KOCMOCA, IOJyYEHHsS HOBBIX
MaTepHaJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3nKu BHOCUT OCHOBHOM BKJaJl B
(dopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUN
IPUMEHATh HAyYHBIH METOJ IO3HAHUS NPH BBHIIIOJHEHUU MU y4eOHBIX MCCIIEJOBAHUM.

B ocHOBY kypca Gpu3uKu A YpOBHS CpEAHETO 00IIero 00pa3oBaHus MOJIOXKEH sl UIeH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMUIIBI €r0 OCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (GU3MKHU, BKIKOYAET KaK BOIPOCH! KJIACCHYECKOH, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuall Kypca (PU3UKH 00ObEUHEH BOKPYT
buzndeckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHWE TPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanogaraeT MCloJib30BaHUE T'yMaHUTApHOTO
noTeHImana GU3NIeCcKoi HayKU, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJOIMYECKUMHU MTPOOIEMaAMHU.

Hoes npuknaonou nanpasnennocmu. Kypc pu3uku npenmnoyaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOIMYECKUX MPUIIOKEHUIN U3YyYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS HIIEMEHTOB COJEpIKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKMM NpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX IeHUs Mpo0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISIIOTCS  (pu3nueckue Teopuu ((HOpMHUpPOBaHME MPEACTABICHUH O CTPYKType HOCTPOCHHMS
¢usuueckoil Teopuu, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONHCAHHS €CTECTBEHHO-
Hay4HBIX SIBICHUI U TIPOLIECCOB).
CucTeMHO-IeSTeTbHOCTHBIN MOIX0 B Kypce (PM3UKU pean3yeTcs MPEexXIe BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAIBHONW NIEATENFHOCTH o0yJaromuxcs. s 6a30BOro ypoBHs Kypca
(¢U3UKN — 3TO UCMOJIB30BAaHUE CHCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1a0opaTOpHBIX pabOT, KOTOphIE B MporpamMme 1o (u3nke OOBETWHEHBI B OOIIMNA CIHCOK
YUYECHHUECKUX MPAKTUYECKUX paldoT. BhigeneHue B yka3aHHOM IepeuHe Ja0opaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISICTCS YYacTHUKaMH 00pa30BaTEebHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAHMPOBAaHMS U OcHameHus kabuHera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMH IPOBOJUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpKE
NIPEUIOKEHHBIX THITOTE3.
Bonbmioe BHUMaHUE yIenseTcsl peleHHI0 pacuEéTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 PUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3a/IaHHON (PH3MUECKOW MOJEIBIO,
MO3BOJISIOIINE TPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak W3 OJHOTO pasena
Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3aeioB. /i KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
SABIISIIOTCS 3aJaHusl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHHUM U IPOIECCOB B
OKPY’KaIOIIeH XU3HH, TpeOyromue BbIOOpa (u3nueckold MOAENW I CUTYallMH IPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu DPI'OC COO Kk MarepuaqIbHO-TEXHHUUYECKOMY
o0ecrieyeHnI0 y4yeOHOro mporecca 0a30BbI ypoBEHb Kypca (DM3MKH Ha YpPOBHE CpPEIHETO
obmiero oOpa3oBaHUs JTOJDKEH HM3y4aThCsA B YCIOBHUSAX MPEAMETHOrO KaOWHETa (DU3MKH WU B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYUYHOro IuKJa. B xabunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJabopaTopHOE 000PYIOBAHKE /TSI BBIMOJHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHYECKUX NPAKTUYECKUX padOoT M JIEMOHCTPALMOHHOE
obopyoBaHue.
JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUMBACT MOCTAHOBKY IEPEUYNCIICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOUEBBIX JEMOHCTPALUN JAJs MCCIEJOBAHUS HW3y4aeMbIX SIBICHUHA U IIPOLIECCOB,
SMIUPUIECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMECHEHUH.
JlaGopaTtopHoe 00OpYZOBaHUE IJISi YUYCHHUECKUX MPAKTHUECKUX paboT dopmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecrieurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOrO OOOpYIOBaHMUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOIb30BAHUU AHAJIOTOBBIX W HMU(MPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TEISIMU U3y4ueHUs (PU3KUKH B 00111eM 00pa30BaHUM SBISIOTCS:
® (opMupoBaHHE HMHTEpPEca M CTPEMJICHHS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO
IPUPOIBI, pa3BUTHE UX MHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHUH O HAaydyHOM MeETOJe TIO3HaHUS U (HOpMHUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;

® (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa MU3y4eHUsI OCHOB CTPOCHMS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

® (opMupoBaHHE YMEHUIN OOBACHATH SIBICHUS C UCTIOIb30BAHUEM (PU3UUECKUX 3HAHUHN U
HAYYHBIX JOKa3aTeNIbCTB;

¢ (opMupoBaHHE MPEICTABICHUA O POJU (U3UKHU JJISI PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHne 3TUX Lenel oOecreyrBaeTcss pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

® mpuoOpeTeHue CHCTEeMbl 3HAHUN 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYIISPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;



¢opMHpOBaHHE YMEHUN TPHUMEHATh TEOPETUYECKHE 3HAHUA s OOBSICHEHUS
(Gu3nUecKux SBIEHUM B MNpUPOAE M AN NPUHATHA MNPAKTUYECKHX pELICHUH B
MMOBCETHEBHOM KU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs pa3IMYHbIX 33Jad C SBHO 3aJaHHON (u3nueckon
MOJENBIO, 3aJad, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJEIIY, aJIcKBATHOU YCIIOBHSM 3a1a4H;

NOHUMaHHE (PU3MUYECKUX OCHOB W NPUHIMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TE€XHOJOTMYECKHUX IIPOLECCOB, UX BIUSHUA HA OKPYKAIOILYIO CPELy;

OBJI/ICHUE METOJAMU CAMOCTOSITENIbHOTO TUIAHMPOBAHUS M MPOBEACHUS (DU3MUECKUX
OKCIIEPUMEHTOB,  aHalW3a M  UHTEpOpeTaluu  UHPOpPMALUHU,  ONpeAeICHHUs
JIOCTOBEPHOCTH MOJIYYCHHOIO PE3YyIIbTaTa;

CO3JJaHUE YCIIOBUU Ul Pa3BUTUSA YMEHMM IPOEKTHO-UCCIIEN0BATEIbCKONU, TBOPUYECKOU
JeATEIbHOCTH.

Ha wusydyenue ¢usuku (6a30BbI YpOBEHb) Ha YpOBHE CpPEAHETO OOIIero oOpa3oBaHUs
otBoauTcs 136 gacoB: B 10 kimacce — 68 vacoB (2 vaca B Henento), B 11 kimacce — 68 yacoB (2
Jaca B HEACIIO).

[Ipennaraemslii B mporpamme 1o Gpu3uKe nepeueHb JIabOpaTOPHBIX U MPAKTUYECKUX PadoOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENh JeJaeT BBHIOOP MpPOBEAEHHUS J1a0O0paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEPXAHUE OBYUYEHUA

10 KIIACC

Pasznen 1. ®u3nuka 1 MeToAbI HAYYHOI'0 TO3HAHUA
dusuka — Hayka O mnpupone. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO

MUpa.

Poip o3kcnepuMeHTa W TEOpMHM B OPOLIECCE TO3HAHUS MPUPOIBI.

DKCHEepUMEHT B (PU3HKE.
MopenupoBanue (pu3aMyecKkux [BJICHUM M TpolieccoB. HayuHble THIOTE3bI.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.

[IpyHIMT COOTBETCTBUA.
Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MUpa, B IPAKTUYECKOU EATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHanmoroBbele W MH(PPOBBIE W3MEPUTEIBHBIE MPUOOPHI, KOMITHIOTEPHBIC

JTATYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe IBmKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHIKCHHUSI.
Cucrema otcuéra. TpaekTopus.
[lepemelienne, CKOpPOCTh (CpeHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOCKIMHU HA OCH CUCTEMbl KOOPAHUHAT.
CrnoxeHue nepeMereHui U CI0KEHUE CKOPOCTEN.



PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJIMHEHHOe nBuxkeHue. ['paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHMUsS, IIyTH W IEepEeMENICHUs
MaTepUAIIbHOW TOYKHA OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHue CBOOOIHOTO MaeHUsI.

KpuBonuHeitHoe  aBrmkeHue. JIBUKEHME  MaTepuajbHOM TOYKH 1O
OKPYHOCTH C MOCTOSIHHOW MO MOJIYJIKO CKOPOCTBIO. YTJIOBAask CKOPOCTh, IMHENHAS
ckopocTs. [lepuon u yactora oOpaiienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIayn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBUKCHHSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OPOLIEHHOTO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus cBOOOIHOTO MaACHHUS.

Hanpasnenue CKOpoCTH IPU ABUKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEJBIO ONPEIEICHNUs] MTHOBEHHON
CKOpOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKH BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

W3ydeHne NBUKEHNUs MIApUKa B BI3KOM )KUIKOCTH.

N3ydenue aBuXeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmunes. IlepBeii  3akoH  HeroToHa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoit 3akon HeroToHa
JUIS MaTepUAIIbHOM TOYKU. TpeTuid 3akoH HproTOHA J1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. IlepBas kocmudeckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl TpeHus (1okosi, CKoJibxkeHus1, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbXKEeHUsl U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita cOnpOTUBIICHUS IPH IBUKEHUH TEJIA B dKUJIKOCTH WIIH rase.

[TocTynarenbHoe U BpalaTeabHOE IBMXKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpameHus. [limedo cuibl. YcmoBus
paBHOBECUSA TBEPAOTO TEJA.



TexHn4eckrue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHUE: TMOJIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenune cui.

CnoxeHune CHIL.

3aBUCUMOCTh CWJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOIbKEHUS.

YcnoBust paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYXKHUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJd, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynec MaTepHalbHOW TOYKH (Te€na), CUCTEMbl MATEPUAIBHBIX TOYEK.
NMiynbC cuiabl 1 U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPAaHEHUs HMIIYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora criabl. MOIIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToreHumanbHas DHEPIusl. IToreHunanbHas SHEPrus YIpyTO
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTHU 3EMJIH.

[loTeHmumanpHple W HENMOTCHIHWaIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIMM CUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXAHUYECKOU SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCcKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

W3y4yenne aOCOJIOTHO HEYMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.



HccnenoBanue cBA3u pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEpPrHH
TeJa Ha PUMEPE PACTKEHUSI PE3HHOBOIO KIYyTa.

Paznen 3. MosekyasipHasi pu3uka 1 TEpMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OINBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABMKEHHS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoJenu CTpPOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Lenbcus.

Mopens  wupeanbHOro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro raza. AOCOJIOTHas TemIieparypa Kak mepa
CPEIHEW KHWHETMYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS uactul rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
nu3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 AU Py3Un KUAKOCTEN U Ta30B.

Mopaenb O6pOyHOBCKOTO IBUKEHUS.

Mopaens onbita ITepha.

OneIThI, JIOKa3bIBAIOIINE CYyILLIECTBOBAHHE MEKMOJIEKYIIIPHOTO
B3aUMOJECHUCTBUA.

Mopnens, HuIroCTpupyomas Ipupoay AaBICHHUsS ra3a Ha CTEHKH COCyIa.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACANBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEPEHUI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoaunamMuueckass cucrema. BHyTpeHHSS dHEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U criocoObl € u3MeHnenus. KoamdectBo Teminotel U padota. BHyTpeHHsis
DHEpPrusi  OAHOATOMHOTO  HWJEaNbHOrO  ra3a. Buael  Temonepenayu:



TEIUIONPOBOJAHOCTh, KOHBEKIHUS, U3JTy4eHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpeaaye.

[Tonsitue 06 ammabatHom mponecce. IlepBblii 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKH K H3ompoiieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpUHOUNBI  JEWCTBHUSL  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JNENUCTBHUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Teja IMpU COBEPIICHUH pPaOOTHI: BBUIET
npoOku W3 OYTBUIKM TIOA JCUCTBHEM CXKATOTO BO3ayXa, HarpeBanwe ddupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPIUH (TEMITEpaTyphl) Tela IPU TEIUIONEepeIaJe.

OnpiT mo anuabaTHOMY pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENS] BHYTPEHHETO CTOPAaHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAsS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEmioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble MaTepuanbl. [lnaBnenue u
KpUcTayu3aIus. Y AelibHast TerioTa miaBieHus. CyOaumanus.

YpaBHeHue TermiIoBoro dagaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBOIICTBa HACBHILLICHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGmronenue HarpeBanus v MIIaBIICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasuioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Pasznen 4. JaekTpoanHaMuKka

Tema 1. Inexkmpocmamuxa

OnexTpuzaums Tel. OJEKTpUYEeCKUil 3apsan. JlBa BHIA 3IEKTPUUYECKUX
3apsinoB. [IpOBOMHUKHK, TUANEKTPUKU U TOIYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsAa.

BzaumopeiictBue 3apsaoB. 3akoH KynoHna. TodeyHbIN 2JIEKTPUUECKUAN 3apsil.
Onekrpuueckoe mnoje. Hanpsok€HHoOcTh  anekTpudeckoro mnoiig.  IIpuHuumn
CYyHEPHO3ULINU BJIEKTPUUECKUX MOoJeh. JIMHUM HanpsHKEHHOCTH AJIEKTPUYECKOTO
oJIsl.

PaGora cun  osnekrpocratmueckoro  mousis.  [lorenuwman.  PasHocThb
NOTeHUHUAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jmanexkrpudyeckas MpOHULIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUYECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

YCTpONCTBO U MPUHIUII IEUCTBUS DIICKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DnexTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
MJIACTUH, PACCTOSIHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS SJEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LEHH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBJICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TapaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYILIAsi CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHUKA TOKA.
3akoH OMa 11 TOJTHOM (3aMKHYTOM) AyieKkTpuueckou menu. KopoTkoe 3aMbIkaHUE.



DONeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DNEeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U IpUMECHast IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYecKuid TOK B  pacTBOpax M pacijiaBax  AJIEKTPOJUTOB.
DNEeKTpOIUTHYECKAs: JUCCOLUALINS. DIEKTPOIIU3.

DNeKTpU4ecKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: amIepMeETp,
BOJIBTMETP, PEOCTaT, HWCTOYHUKMA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN TUO]], TabBaHUKA.

Jlemoncmpayuu

N3Mepenue Cuiibl TOKa U HAMPSIAKEHHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS IUIMHAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIIAY TTOTIEPEYHOTO CEUCHUS U MaTEpHAIIA.

CMenaHHOe COeIMHEHNE TPOBOAHUKOB.

[IpssMoe wW3MepeHHe OBIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii pa3psa ¥ IPOBOJAUMOCTh BO3/1yXa.

OOHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3ydeHne cMEmaHHOI0 COEIMHEHUS PEZUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIIPOTHUBJICHUS.

Hab6mronenue anextponmsa.

MexnpeaMeTHble CBSA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsieTCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMHM MaTeMaTHKH,
OHOJOTUU, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHWE, HAay4YHbIA (hakT, TUMOTE3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napa6oa, runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.



Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BUJBI TEIIONEpPEAayuH, TEIIIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIAKOCTEU WU
ra3oB, JJIEKTPHUUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJMTHYECKAs JIHCCOLMALINS,
rajgbBaHUKA.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKH, HCMIOJb30BAHHUE 3aKOHA COXPaHEHUS
UMITIyJIbCA B TEXHUKE (pakera, BOAOMET M JAPYIHE), NBUIaTelb BHYTPEHHEIO
cropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHAUITMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpHUAlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KCEpOKC, CTpYMHBIN MIPUHTED, AIEKTPOHArpeBaTelbHbIC puOoPHI,
AJIEKTPOOCBETUTEIHHBIC MPUOOPHI, TaJTbBAHUKA.

11 KUIACC

Pasznen 4. JaekTpoanHaMuKka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumoaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarnuTtHOM wuHAyKIMM. [IpuHmmn cynepnosuunn
MArHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHa JMHUN MarHUTHOU
WHIYKIWH T0JIA OCTOSHHBIX MarHUTOB.

MaruutHoe 1OJ€ NPOBOJHHUKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHUTHOIO TOJS JJIMHHOTO MOPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKoM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULBI
B OJIHOPOJTHOM MarHuTHOM moJje. Pabota cubl Jlopenta.

SIBneHne AneKTpoMarHuTHOM MHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJBHXKYILAsg Cujla HWHAYKIMH. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYILIAs CUJla HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHMuTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb. SIBIEHME CaMOMHIYKLMH. OJEKTPOJABMXKYIIAsA CuUia
CaMOUHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.



DNEeKTPOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOEC MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1EYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHMM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cunel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBiiIeHME SIIEKTPOMAarHUTHON MHIYKLHH.

ITpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MAarHUTHOT'O MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

M3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanre neMCTBUSI HOCTOSHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHunmHvle KO1€0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnueckue xonebanus. I[lepuos, wacrora, ammumtyaa u Qaza KoJeOaHUIH.
[IpyXuHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPAaBHEHHE TaPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU U
AIIEKTPOMArHUTHBIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBienue o 3aryxaroumx KoyueOaHUsAX. BbIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCMOJIb30BAHUS 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHuyeckue ycTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TMHUHU DJIEKTpOIepeay.



Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoOeOaTENbHON cHCTEMbl (NMPYXUHHBIA WM
MaTeMaTUYECKUM MasTHHK).

HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYXK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pe3onanca.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

OcumwnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHHU) IS
AIIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3onanc mnpu mocCienoBaTENbHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
VHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb JIMHUA 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue 3aBUCUMOCTH NEpPUOJA MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MAcCChI Ipy3a.

HccnenoBanne TMEpEeMEHHON0 TOKa B LEMA U3  MNOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNLHbBLE 60JIHbL

MexaHnueckrne BOJHBI, yciaoBUsA pacnpocTtpaHeHus. Ilepuoa. CkopocTh
pacnpoCTpaHeHusi W JJuHA BOJHBL. [lomepeuHble W  NOpPOIOJABHBIE BOJIHBL.
WNuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIYyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJsiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOIspu3anus, AUPPaKIns,
uaTepdepenus. CKOpocTh dIEKTPOMATrHUTHBIX BOJIH.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBA3U U TeneBUAeHUA. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPe.Ibl.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE W MEIAULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu

OO0pa3zoBaHue M paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOTOTHHBIX BOJIH.

Konebmomeecs Te0 Kak MCTOYHHK 3BYKa.

HabGmrogenue orpakeHus: ¥ NpeOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaGnronenue cBsi3m TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJI0H W
4acTOTOM KOJIeOaHUH.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpa)keHue,
pesoMIIEHUE, MOJSIpU3aLns, AUPPaKIKs, UHTEpPEepEHIHS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacpOCTpaHEHUE CBETAa B
OJIHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHHs cBeTa. llocTpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeinomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CioxkHbIil coctaB 6enoro cera. L{ser.

Cobuparonie u pacceuBaromue JuH3bl. Tonkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMpaloIIMX U pacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHE,
JaBAEMOE JIMH30MU.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHUE: OYKH, Jyma,
doroanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCpOCTPAaHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETa.
OnTuueckue mpruoOOpHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopenn MUKpOcKoma, TEJIECKONa.

HaGmronenune natepdepeHinm cBera.

Ha6monenue nudpakiuu cera.

Hab6mronenue nucnepcun cBera.

[TonyueHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuu CBeTa.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

W3mepenne nokasaress peroMiIeHus CTeKa.

HccnenoBanre CBONCTB U300pKEHUH B JTMH3AX.



HabGmronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI ClIeNIUAIBHOM TEOPHH OTHOCUTEIBLHOCTH
['paHunbl  NMPUMEHUMOCTHM  KJIIACCUYECKOHM  MEXaHWKH. [Toctynatsl
CIIEIIUAIIBHON TEOPHUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIUIT OTHOCUTEILHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKpaICHUE
JUTUHBI.
DHEprus U UMITYJIbC PEISTUBUCTCKON YaCTHUIIbI.

CBs13b Macchl € SHEPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIUs
ITOKOS.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBs3u sHEpruM GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJbC (POTOHA.

OTtkpeiThe U ucciaegoBanue ¢poroddpdexra. OnbiTol A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue DiHiTelHA g Portodpdekra. «KpacHas rpanumar»
dboTorhdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe NeCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE NpUMEHEHHE: (HOTODIEMEHT,
doTomaTuuk, comHeuHas 6aTapes, CBETOUO/I.

Llemoncmpayuu

®dotodPdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNIHETo GhoTodddexTa.

Ceeroguon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopia mo paccessHuIO 0 -4acCTHILI.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue wu moriomieHue
($OTOHOB TpM mepexoJe aToMa C OJHOTO YPOBHsS SHEPruM Ha Apyroil. Bums
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalbHBIN
aHanu3 (CIIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pezepdopa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.



HaGmronenue nuHedvaTbIx CIEKTPOB U3ITy4EHUS.

Jlazep.

Vuenuueckuui sxcnepumenm, nabopamopHuie pabomol

HaGmroienue mmHe4aToro cnekTpa.

Tema 3. Amomnoe aopo

OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  coctasa
paavoakTuBHOro wu3nydyeHus. CpoiictBa anb(da-, Oera-, TaMMa-U3Iy4YEHUS.
BinsiHre paguoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA M HeWTpoHa. HykimoHnHas monenb snapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe yucio sapa. M3otomsl.

Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIydeHHE. 3aKOH PaJMOAKTUBHOIO pacaja.

OHeprus CBA3U HYKJIOHOB B sape. SnepHbie cuiibl. Jlegekt maccsl sapa.

Snepnele peakunu. [lenenne u cuHTE3 An€Ep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M MEPCHIEKTUBHI
SIEPHOM SHEPTETUKU. DKOJIOTMUECKHUE ACTIEKTHI SIIEPHOIN SHEPTETUKU.

OneMeHTapHble yacTUlbl. OTKPBITHE IO3UTPOHA.

MeTo1bl HaOIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHble B3auMoeicTBus. EQMHCTBO (n3nueckoil KapTUHBI MHUpa.

TexHuyeckue yCTpoMCTBA M IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
BunbcoHna, siaepHblil peakTop, aTOMHas bomoa.

Jlemoncmpayuu

CuéTyrK MOHU3UPYIOIIUX YaCTHL.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabonol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pasnen 8. JiemeHTBI acTPOHOMEUM M aCTPOPU3UKHU

Ortanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUH.

Buna 3Bé3nnoro nHeba. Co3Be3ausi, sSipKue 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBUKEHUE.

ConuHeyHas cucTema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprum CosiHIA W 3BE3.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «cCnekTpaiabHBIM Kiacc —
CBETUMOCTb». 3BE3/bI TJABHOM IMOCJIENIOBATEILHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTb» ISl 3BE37 TJIABHOW IOCJIEA0BATENLHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOtonMu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3].



Mneunstii [lyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sSapax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bonpioro B3pbiBa. PEIMKTOBOE M3TydYEHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTpPOHOMUM.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI OINpe/eNIeHUs MOJI0KEeHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro [lytu.

O6o01maomee NOBTOPEeHUE

Ponb ¢u3uku u acTpoHOMUHM B HIKOHOMHYECKOM, TEXHOJIOIMYECKOM,
COLIMATIBHOW M 3THYECKOM cepax AesITeNIbHOCTH YEJOBEKa, POjib U MECTO (PU3UKU
¥ aCTPOHOMMHU B COBPEMEHHOM HayYHOU KapTHUHE MUPA, pOJib PU3UUECKON TeopUun
B (QOpPMUPOBAHMU TPEACTABICHUN O (U3MUECKOW KapTUHE MHpA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMHM MaTeMaTHKH,
OHOJOTKU, XUMUH, reoTpadUuu U TEXHOJIOTUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: sIBICHUE, HAay4YHbIH (DakT, rumotesa, (u3MUYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOJIIOZCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M MX IPOEKIMM HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
NPOU3BOJHBIC 3JEMEHTAPHBIX (YHKIUH, TPU3HAKK MOJ00OUS TPEyroJIbHUKOB,
oTpe/ieJICHUE TUIOIIAIN TOCKUX GUTYp U 00BEMA Tel.

buonoeus: snektpuueckue sBICHUS B JKUBOW Mpupoje, KosebaTeabHbIe
JNBH>KCHUS B )KMBOM MPUPOJE, ONITHUYECKUE SIBJIECHUS B KUBOW MPUPOAE, AEHCTBHE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHaJu3.

l'eocpagua: wmarHuTHble TONIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonoeusa: JHMHUM DIEKTpONEpEnad, TEHEPATOpP IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUWOHHAS I€4b, pajap, PaaUONpPUEMHUK, TEJIEBHU30D,



anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS OMTHKA,
coJiHeuHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro mpeamera «dusuka» Ha YpOBHE CpPEIHEr0 0OIIero oOpa3oBaHUs
(0a30BBIf  YpPOBEHB) JIOJDKHO  OOCCHEYHTHh  JIOCTHIXKEHUE  CICAYIONIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMs ydeOHOro mpeamera «Du3uka» JOJKHBI OTpa)xaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MNO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJUWIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3alliii OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YUCIIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OOy4aromerocss Kak AakTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUYECKHX M JEMOKpPATUYECKUX
LIEHHOCTEMH;

TOTOBHOCTb BECTH COBMECTHYIO NI€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJCHUCTBOBATh C COLUMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHUHM C UX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKCHHMSIM POCCHICKHX
Y4EHBIX B 007aCTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJI€ B I€ATEILHOCTH yUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTONUMUBOTO OyyIIero;

4) 3cTEeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILETO
bu3HIEeCcKOil HayKe;

S) TpPyAOBOr0 BOCIIMTAHHUSA:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHATBHOW JEeSATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa3oBaHHIO B 00jacTu (hU3MKMU Ha
MNPOTSKEHUH BCEU KU3HU;

6) PK0JIOTMYeCKOr0 BOCITHTAHHUSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TIJI00AIbLHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

MJIAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBHI B OKPY)KaIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

paciIupeHre OmbITa JAEATEIbHOCTH OSKOJOTMYECKONM HampaBIIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUIN 110 (pHU3UKe;



7) HEeHHOCTH HAYYHOTI'0 TO3HAHMS:

C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHME LICHHOCTH HAyYHOW AEATENbHOCTH, TOTOBHOCTh B IPOIECCE U3YUYEHUs QU3UKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBHUIYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBrble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIISATH LENH NeATeILHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B paCCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTePUATBHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSM,
OILICHUBATh PUCKU MOCIIEICTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJICICTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIeM.

Ba3oBrble ucciaenoBareJLCKue AeHCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSTUSIMH W METOAaMH (pu3u4ecKon
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOCKTHON AEATEThHOCTH B 00IacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIIeHuUs 3a7a4
(GU3HYECKOTO COAepKAHUS, TPUMEHEHHUIO PAa3IMIHBIX METOA0B MTO3HAHMUS;

BJIQ/IETh BHUJAMHU JIEATEIHHOCTU MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HMHTEpHpEeTaIu,
npeoOpa3oBaHUI0 M TMPUMEHEHUIO B Pa3jMYHBIX YYEOHBIX CUTyalMsiX, B TOM 4YHUCIE TIpHU
CO3/IJaHWHU YU4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJM3MpPOBaTh 3a7ady, BBIABUTATh
TUNoTe3y €€ pelleHHsl, HAaxXOIWUTh apryMEHThl MJis JO0Ka3aTelIbCTBa CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW JCATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX o01acTei;

BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIC IOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIQ/IETh HABBIKAMU TOJy4YeHHUS MH(OpManuu (GU3NYECKOTO CONEp’KaHUs U3 HCTOUYHUKOB
pPa3HBIX THIIOB, CAaMOCTOSTEIbHO OCYIIECTBISTh TIOUCK, aHAIU3, CHCTEMATH3allui0 |
MHTEPIPETANIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (hOPM MpeaCcTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIOJIb30BaTh CpeACcTBa MHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHIl B
pEelIeHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOIIOJCHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBoOBbIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€3011acHOCTH;



CO3/1aBaTh TEKCThl (U3MYECKOTO COJACPKAaHUS B pa3NUYHBIX (opMmaTax ¢ y4ETom
Ha3Ha4YeHWs WHQPOPMAIMM W 1EJICBOM  ayJWTOPHH, BBIOMpas ONTUMAIBHYIO (opMy
MMPCACTaBJIICHUA U BU3YyaJIU3alluu.

KoMMyHuKaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

OCYILECTBIIAThH OOIEHHE HA YPOKaX (PU3UKK U BO BHE-YPOUHOM JEATEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOH(PIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUS C MCIIONB30BAHMEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBHUYaJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO YJICHA KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA 10 €€ TOCTHUKEHMIO: COCTAaBJAThH IUIaH JEHCTBUM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJAJA U KaXKJIOr0 YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WICH C IMO3ULUN HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKOW 3HAaYUMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEICHHUE B Pa3iIUYHBIX CUTyalusXx,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJIbHbIE yUeOHbIE IeiicTBUS
Camoopranmuszauus:

CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO IEATEIbHOCTh B 00JacTh (U3UKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATH TUTAH DPEUICHUS PAcUETHBIX M KAYECTBEHHBIX 3a/ady, TJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHMpsTh paMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO 3SPYAMLMU B o0NacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBCHD.

CaMOKOHTPO.Ib, IMOLMOHAIBLHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTHBHI B JESATEILHOCTH, OILICHUBAThH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu Kak OCO3HAHUS COBEPIIAEMbIX AEHCTBHIA
Y MBICJTUTEIBHBIX TIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCHH ISl OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIIECHUSs;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKECHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH.

B mpouiecce 1oCTHKEHNSI TUYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOTPaMMBbI IO (pU3UKe 1is
YPOBHSI CpeAHEro odmiero oopa3oBaHusi y 0OydaIOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJJIEKT, MpeArnoaaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ceOe;



CaMOpETYJIMPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIOCOOHOCTh aJalTUPOBATHCA K HAMOIMOHAIBHBIM
U3MEHEHUSM U TPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTIIKCHHIO IIEJIH M YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMITaTUH, BKJIFOYAIONIEH CHOCOOHOCTh TMOHMMATh 3MOIMOHAJIBLHOE COCTOSHUE IPYTHX,
YUUTHIBATh €T0 MPH OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPAaWBAaTh OTHOIIEHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC U pa3pemiaTh KOH(IUKTHL.

NNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenust B 10 kjacce mpeaMeTHble pe3yabTaTbl Ha 6a30BOM YpPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

JNEMOHCTPUPOBATh HA TMPUMEpax poyib U MecTO (Hu3MKu B (POPMHPOBAHUHM COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHM, B MPAKTUYECKOU
NEeATEIbHOCTH JII0AEH;

YYHUTHIBATh TPAHUIIBl TMPUMEHEHHUS HM3YUYCHHBIX (HU3UYECKUX MOJIEICH: MarepuaibHas
TOYKA, WHEpIUAIbHAS CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, WACATNBHBIA Ta3, MOJICIH
CTPOEHHUS Ta30B, KUIKOCTEH M TBEPIBIX TEJ, TOUCUHBIH AJIEKTPUUYECKUN 3apsill MPU PEUICHUH
buznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) M OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOpUM CTPOEHHUS BEIIECTBA U BJIEKTPOJAMHAMHKU:
paBHOMEpPHOE W pPaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBWXKEHHE, CBOOOJHOE TaJieHHue Tell,
JIBUKCHHE 10 OKPYXXHOCTH, WHEpLHUs, B3amMmojeicTBue ten, auddysus, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHE JKUIKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00BhEMa TeNl NMPH HarpeBaHUH
(OXJaXXJIEHUH), TEIUIOBOE PAaBHOBECHUE, UCIIAPEHHE, KOHICHCALIMsI, TUIaBJIEHHUE, KPUCTAUIM3aIus,
KUIICHHUE, BJIAXKHOCTh BO3/yXa, MOBBIIMICHUE JABJICHHS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBA3b MEXIYy IMapaMeTpaMu COCTOSIHUSI Tra3a B H30MPOLECCax, JJIEKTpU3alus Ted,
B3aMMO/ICHCTBUE 3aPsSI0B;

OTHCHIBATh MEXAHMUYECKOE JBIKCHUE, UCIONB3Ys (DM3MYECKHe BEIWYMHBI: KOOPIWHATA,
MyTh, MEPEMENIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUjla, UMIYJIbC Tejla, KHHETHYEeCKast
DHEprusi, MOTCHIMAIbHAS JHEPTHs, MEXaHWYecKas pabdoTa, MeXaHWYecKas MOIIHOCTh; IMpHU
OTMMCAaHWUU TPABWIBHO TPAKTOBaTh (U3MUYECKUH CMBICT HCIOJIB3YEeMBIX BEIWYWH, WX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE NAaHHYIO (PU3NYECKYIO BETUYHHY
C IPYTMMH BEJTMYNHAMU;

ONUCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCIONb3Ys
dbu3nYecKue BEIWYWHBL: JaBJIEHWE Tra3za, TeMIeparypa, CpEeIHss KHHETHYEeCKas DSHEpPrus
XA0THUYECKOTO JBUKEHUS MOJIEKYJ, CpPEAHEKBaJApaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIJIOTHI, BHYTPEHHSS SHEPrus, padoTa rasa, K0d(PQGUIMEHT MOJIE3HOTO ICHCTBUS TEIIOBOTO
JBUTATEIS; IPH OMMCAHUH MPABUILHO TPAKTOBATh (PUINUECKUIN CMBICIT HCIIOIB3YEMbIX BEIIMYUH,
uX O0O0O3HAYEHUS W EIUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JTAaHHYIO (U3UIECKYIO
BEJIMYUHY C IPYTUMHU BEIIMUYNHAM;

ONKUCHIBATh M3YYEHHBIEC HJIEKTPUUECKHUE CBOWCTBA BELIECTBA M DJICKTPUUYECKHUE SIBICHUS
(mportecchl), UCTIONB3YS (GU3NUYECKUE BEIMYUHBL: AIEKTPUUYSCKUHN 3apsiji, DJIEKTPUUIECKOe MOJe,
HanpspKEHHOCTh  TOJISI, TOTEHUHAN, PAa3HOCTh MOTEHUIMAJIOB, MPH ONHCAHUU MPABUIBLHO
TPAKTOBATh (PUIWYECKUI CMBICT HWCIONB3YEMbIX BEIWYUH, MX OOO3HAYCHHS] W CIUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BEITMYNHAMU;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
NPUHIMIBE: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, MPUHILIUI CYNEPHO3ULIUNA CUJI, PUHLIUIL
paBHOIPaBUsI MHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS



BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJT C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBUS X OE30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIIOJIb30BAaHWEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH, TMpu 3TOM  (POpMyIupOBaTh
npoOiieMy/3ajjady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIC H3MEpPEHUS (PU3UUYECKUX BEIWYHMH, INPH ITOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIBI OICHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHHEM
OpSAMBIX HW3MEPEHUH, MpPH 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBATh pPE3YyIbTaThl
MOJIyYEHHOUM 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BUJE TAaOMUIl U rpaduKOB, J1e7aTh BHIBOIbI
110 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOnrofarh mnpaBuia O€30MacHOr0 TpyAa MPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEICKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBAHMUS;

pemiaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢duznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHUS,
IPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI;

pelarh KayecTBEHHBIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEIPOTUBOPEUMBYIO LIETIOYKY
paccyXAeHHi ¢ Onopoi Ha U3y4eHHbIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SBIICHUS;

UCTOJNb30BaTh MPH PELUICHUH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMALUU, MOJYYCHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJy4aeMyro HH(pOpMaIHIo;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00bSACHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAaHMUA N0 (U3MKE B TOBCEIAHEBHOW IKM3HM IS
obecrieueHnst 0€30MaCHOCTH MTPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IPYIIIE C BHIIIOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, MIaHUPOBaTh paboTy
TPYMNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJJAHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CUTYalMSAX, aJICKBaTHO OLICHMBATh BKJIAJ KAXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoOi POOIEMBI.

K xonmy o6ydenust B 11 kjacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (GU3MKu B (OPMHPOBAHUHM COBPEMEHHOI
Hay4YHOU KApTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
NEeSTeIbHOCTH JIIOJIEH, LIETIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHHULBl TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENICH: TOYCUHBIN
JJIEKTPUYECKUNA 3apsi, JIyd CBETa, TOYEYHBI HCTOYHHMK CBETA, sI€pHAs MOJENb aToMma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO si/ipa MPH peleHNH (U3NIECKUX 3a/1a4;

pacrnio3HaBaTh (QU3WYECKHE SIBICHUSA (IPOIECChl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKLMS, JACUCTBUE MAarHUTHOTO IIOJIsI HA IPOBOJHUK C TOKOM W JBIXKYILMHCS 3apsji,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSAMOJIMHEWHOE PAaCcIpOCTPaHEHHUE CBETa, OTpaKEHHeE,



npejomieHue, wuHTepdepeHuus, audpakiuus W TONApU3ALUs CBETa, MIHCIEPCUs CBeTa,
dotoanexkrpuuecknii 3pdexT (pororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, ECTECTBEHHAsI U UCKYCCTBEHHAS PAJIMOAKTUBHOCTD;

ONMCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (PJIEKTPUUYECKHE, MArHUTHBIC, ONTHUYECKHE,
IIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIMYHBIX CPEN) M DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHWE BEIMYMHBL: DSJICKTPUUECKUN 3apsl], cuja TOKa, OJIIEKTPUYECKOe
HaANPSDKEHUE, JIEKTPUIECKOE COMTPOTUBRIICHUE, PA3HOCTh TTOTEHITUAIOB, JIEKTPOIBHIKYIIAS CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Amnepa, cuna JlopeHlla, MHIYKTUBHOCTD
KaTyIIKH, SHEPTHsl AJIEKTPHUUECKOT0 M MAarHUTHOTO MOJEH, MepHoJ M 4YacToTa KojeOaHWH B
KoJie0aTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOLIECCEe TAPMOHMYECKHUX 3JIEKTPOMArHUTHBIX
Konebanuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWUW TMPABUIHHO
TPaKTOBaTh (PU3WYECKUIl CMBICH HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHs M €IWHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTHMHU BEIMUMHAMU;

ONKCHIBATh M3y4YCHHbIE KBAHTOBBIC SIBJICHHS W TPOLECCHI, HCIONB3Yysd (U3HUECKUE
BCJIIMYUHBI: CKOPOCTH J3JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI W YaCTOTa CBCTA, SHCPrus U
uMIyasCc (GOTOHA, IMEpPUOJ ToJypacrhana, SHEpPrHs CBsI3W ATOMHBIX SAep, NpU OMHCAHUU
NPaBUIBHO TPAKTOBATh (PUINUYECKUN CMBICT HCIOJNB3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEIUYMHY C APYTUMHU
BCIIMYNHAMU, BBIYUCIIATH 3HAUYCHUC (bHBI’I‘ICCKOﬁ BCIIMYHNHBI,

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SIBICHUS, UCHONB3YS (U3UYECKHE 3aKOHBI U
IMPUHIUIBI: 3aKOH OMa, 3aKOHBI IMOCJIICAOBATCIIBHOIO W  MapaluICJIbHOI0O COCAWHCHUA
MPOBOJHUKOB, 3akoH Jkoyns—JIeHIa, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMHU, 3aKOH
OPSIMOJIMHEHHOTO PacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHME OWHITeHHa s Qorodddexra, 3aKOH COXpaHEHHS DSHEPTUH, 3aKOH
COXpAaHECHHSI HMITYJIbCA, 3aKOH COXpAHEHHs DSIEKTPUYECKOro 3apsiaa, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajMOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATeMAaTHUYECKOE BBIPAXKEHUE U YCIOBHS (TPAHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OMNpCACIIAAThL HAIIPABJIICHUC BCKTOPA WHAYKIIMU MArHvuTHOI'O IIOJISI MPOBOAHUKA C TOKOM,
cuiibl Amniepa u cuiibl Jlopenna;

CTPOUTH M OIUCHIBATh N300paKEeHHE, CO3AaBAEMOE TUIOCKUM 3epKaJIOM, TOHKOU JIMH301;

BBIMOJHATh 3KCIEPUMEHTBl IO HCCIEIOBAHUIO (U3NYECKUX SBIEHUN M IPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pH 3TOM  (OpMYJIHPOBATH
npobnemy/3ajady W TUMOTE3y Yy4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUs, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh MpSAMble U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEJIWYMH, MPU ITOM
BBI6I/IpaTI> ONTUMAJIbLHBIN CHOC06 U3MCPCHUSA U HCHOJBb30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HUCcciaca0BaTh 3aBUCUMOCTHU (1)I/I3I/I‘ICCKI/IX BCJIMYHH C UCIIOJIb30BAHUCM MPAMBIX H3M€p€HHI>'I2
IpU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (PMKCHPOBATHh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BUAEC TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
UCCJIEJIOBAHUS,;

cobmoaTh npaBmia 0€30MacHOro TpyAa NpU TPOBEIEHUHM HCCIECAOBAaHUI B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTopHOro 000pyIOBAHHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbI0, HUCHOJb3Ys
q)HBquCKI/IC 3aKOHBI U IPUHIUIILI, HA OCHOBC aHaJIn3a yCJIOBHA 3a1a4U BBI6I/IpaTI> q)HBI/IHGCKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAMMBIE Al €€ pelleHus,
MMpOBOAUTDH paC‘-IéTBI " OICHUBATH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAUCHUA @HBHHGCKOI‘;I BCIIMYNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
pacCyXICHHIA ¢ OTIOPO Ha M3y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UYECKHE SIBIICHUS;



UCTOJb30BaTh MPH PEUICHMH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OpPMAIMOHHBIC
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHPOBAHWS, MHTEPIPETAUU W TPEACTABICHUS Y4COHOH H
HAYYHO-TIOMYJISIPHOW HMH(OpPMALMU, MOJYYCHHOH W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMAIIUIO;

OOBSICHATH MPUHIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3uyaTh
YCIIOBHS WX 0€30MMacHOTO MCIIOJIb30BaHUS B IOBCETHEBHON JKU3HU;

NPUBOJUTH MPHUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PHU3HKOB B pa3BUTHE
HAaYKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPCTUYCCKUC 3HAHUA I10 (bmm(e B HOBCCHHGBHOﬁ KU3HU OJIA
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXPaHEHHUS 3I0POBbS U COOTIOICHUSI HOPM YKOJIOTHUECKOTO MOBECHUS B OKPYKAIOIIIEH cpene;

paboTatk B TpyIIIe C BHITOJHEHHEM PA3JIMYHBIX COMANBHBIX POJICH, INITAHUPOBATH PadOTy
TPYNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM W  IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CUTYaIHsIX, aJeKBATHO OIECHMBATH BKJAJ Ka)JIOTO W3 YYACTHHKOB TPYIIIHI B
pelIeHne pacCMaTPUBAEMOM MTPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB M TeM nudpoBbIie
Ne n/nn P Konrtpoabnbie  IIpakTnueckue (uubp :
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
‘ AR HAYH https://m.edsoo.ru/7t41b72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemariica 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aumamika ’ https://m.edsoo.ru/7t41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps-//m.cdsoorw/TEAIbT2
Htoro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubanorexa HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBEI TEpMOHHAMHKH 10 ! https://m.edsoo.ru/7t41bf72
3.3 ArperaTHbIE COCTOSIHUSI BEIIIECTBA. 5 bu6mmoreka [IOK




@Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
49 IToCTOSIHHBIN IIEKTpUYECKUM TOK. TOKH B 12 bubnuoreka [IOK
' pa3IMYHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PezepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM (uudpoBbIe)
Ne n/nn Konrtpoabnbie  IIpakTnueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHO€e nojue. IeKTPOMarHuTHast 1 | 3 bubmmoreka [JOK
' UHIYKUUS https://m.edsoo.ru/7f41c97¢c
Hroro o pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4eCKHUE U DIEKTPOMArHUTHBIE 9 1 bubanorexa [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
2.2 MexaHW4YeCKHEe U AJIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK




BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Onmika 10 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcHOBBI crielIUaIbHON TEOPUHU 4 | bubanorexa [HOK
' OTHOCUTEIBHOCTHA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [IOK
4.1 DJIEeMEHThI KBAHTOBOM ONTUKHU 6 hitps-//m.edsoo.ru/Ti41c97c
bu6mmoreka [IOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4, A
3 TOMHOE A7PO > https://m.edsoo.ru/7f41c97¢c
Htoro no pasneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKHN
bubmnorexa [JOK
1 7 1
5 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKI hitps-//m.cdsoo.ru/Tf41c97c
Hroro o pazneny 7
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE
bubmnorexa [JOK
6.1 Obodmaromee nosTopennue 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pe3epBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7

IMOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

KosanuecTBo 4acon JJIeKTPOHHBbIE
Nen/m  Tema ypoka Kontpoabnubie IIpakTunuyeckue tupposhie
Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl

1 ®dusnka — Hayka o npupoje. Hayunsie | bubmmoreka [JOK
METO/bI IO3HAHUS OKPYKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B GopMUpOBaAHUHI

2 COBPEMEHHOM i)ayqﬂoﬁ K(sz;I/IHfI MHpA, B 1 bubmmorera LHOK

. . https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU NeATEIbHOCTH JII0IeH
MexaHnnueckoe OBUKEHUE.

3 OTHOCHUTEIBLHOCTh MEXAaHUUECKOTO | bubmuorexa [JOK
nsuxeHus. [lepemenienue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE MPSIMOIIMHENHOE JBUKEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE | bubanorexa [HOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majeHue. Y CKopeHue | bubmmoreka [JOK
cBOOOIHOTO ITalEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe asuxenue. JBrmxeHue | bubmuorexa [JOK
MaTepUaAIbHOU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

g [TpuniMn oTHOCUTENbHOCTH [ anumnes. | bu6mmoreka [IOK
NuepumnanbHbie cuctemsl otcuerta. [lepBriit https://m.edsoo.ru/ffOc3be8




3akoH HproroHa

Macca tena. Cuina. [IpuHiun cyneprno3uuuu

npyxuHbl. [loTeHInanbHas sHeprus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

9 cui1. Bropoii 3akon HerotoHa s bubmorexa [TOK
' p . s https://m.edsoo.ru/ff0c3be8
MaTepUalbHOU TOUKU
10 Tpernii 3akoH HproTOHA 17151 MaTepUATBHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCeMUPHOTO TsiroreHus. Cuna bubmmoreka [JOK
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbu6nuoreka [JOK
12 Cuna octH. 3akoH ['yka. Bec Tena
ynpyr YK https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Kosdpdunuent tpenns. Cuma
13 con OTEIBJIGHI/ISI I qp)lq) BI/I)KGHI/II/II) Teaa B bubmorexa LIOK
P prA https://m.edsoo.ru/ff0c3f76
JKHIKOCTHU UJIN Ta3e
[TocTymarensHOE U BpaliaTeIbHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubanorexa [HOK
MowmenTt cuinbl. ITnedo cunel. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Tea
Nmnynbc MmaTepuanbHOM TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. IMITyIbC CUITBI. bubanorexa [HOK
15
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUC
PabGora 1 momHoCTh crnbl. Kunetnueckast
16 SHEprus MaTepuaabHOKW TOUKH. TeopeMa 00 bubmorexa [TOK
P P O 1€0p https:/m.edsoo.ru/fi0c4502
M3MEHEHUN KMHETHYECKOW SHEPT U
[TorenumansHas sueprus. [loreHnmansHas
17 SHEprus ynpyro 1epopMUPOBAHHOMN bubmmoreka [JOK

https://m.edsoo.ru/ff0c461a




18

HOTGHI_II/IaJ'IBHBIG X1 HCTIOTCHI U AJIBbHBIC CHUJIBI.

CBs13b paOOTHI HEMOTEHIIUAIBHBIX CUJI C
M3MEHEHHEM MEXaHUYECKOM 3HepTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTrur

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGoparophas pabota «MccnenoBanue
CBSI3H pabOTBI CHIIBI C U3MEHEHUEM
MEXaHHUYECKOW SHEPTUH Tejla Ha IIPHMepe
PaCTSDKCHUS PE3UHOBOT'O KIyTa»

20

KonTtponbHas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHHUS B MEXaHHUKE»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUS U B3aUMOJACHCTBUS
YacTull BeuiecTra. Moienu CTpoeHus ra3oB,
JKAJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonnyecTBo BemiecTsa.
[TocrosinHast ABorazapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU JBUKCHUS
MOJIEKYJ. YpaBHeHUEe MeHaeneena-
Knaneiipona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e




27

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

JlaGopaTtopHas pabora «HcciaenoBanue

28 3aBUCHUMOCTH MEXy lTapamMeTpamMu
COCTOSTHUS Pa3peKEHHOTO Ta3a»

29 N3omnporiecchl B uaeaabHOM ra3e u ux Bbu6nuoreka [JOK
rpaguyeckoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHeprus TEpMOAUHAMUYECKOU

30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUS. bubmuorexa [JOK
KonudecTBo TermnoTs! u pabota. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJICAIBHOTO Tra3a

31 Bunae! renonepenaun buGnnorexa LIOK

https://m.edsoo.ru/ff0c5¢36
VYV ienpbHas TEIIOEMKOCTD BEILIECTBA.
32 KonnuecTBo TEMIOTHI MpH TEIUIONEpEaye. bubmmorexa [TOK
. https://m.edsoo.ru/ffOc5¢36
AnnabaTHBIN mporecc

3 IIepBblil 3aKOH TEPMOAVMHAMUKHY U €TI0 bubnuoreka [IOK
HNPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpatumocTh MpoIieccoB B MpHUpOIE. bubmuorexa [JOK
BTopoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230

35 [Tpunmun gevicteus u KIT TenmoBoi bu6nmuoreka [JOK
MaIllMHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KIIJ{

37 DKOJIOTHYECKUE TTPOOIEMBI
TEIIOPHEPTETUKU

18 Oo6o06maromuii ypok «MosekynspHas bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI» https://m.edsoo.ru/ff0c6938

39 KonTtponbHas pabora o Teme bubnuoreka [IOK

«MonexymnspHas ¢usuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50




TCPMOANHAMUKU»

[TapooOpa3oBaHUe M KOHCHCAIIHS.

bu6mmoreka [IOK

40 Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS 1 OTHOCUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
BO3Ayxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue u
4 amop¢HbIe Terna. AHU30TPOIUS CBOMCTB bubmmoreka [JOK
KpuCTauioB. KUJIKHe KpUCTAILIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMEHHbIE MaTepHUATbI
43 [InaBnenue u xpucraumsanus. Y qenbHas bubnuoreka [IOK
TeruioTa riasiaenus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBiieHie TEIIOBOro Gararica https://m.edsoo.ru/ff0c6820
45 DJIeKTpHU3alus Tell. DNEKTPUUECKU 3apsi. bubanorexa HOK
JIBa BU1a DIIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHUKY, TUDIIEKTPUKHU U
46 Hfﬂyr[pOBOI[HI/IKI/I. 3aK(I))H COXpaHEHUsI bubmmorexa [IOK
https://m.edsoo.ru/ff0c6bec
3JIEKTPUYECKOTO 3apsa
47 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bubmmoreka [JOK
TodeuHblil JIEKTPUIECKUI 3apsi https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB IEKTPUYECKOTO TOJIA.
48 [IpuHIHUI Cynepno3uuuu JIEKTPUIECKUX bubmmorexa LHOK
. .. https://m.edsoo.ru/ff0c6df2
nosieit. JIuHum HanpsKEHHOCTH
49 Pabota cui 3eKTpoCTaTHIECKOTO OIS, bubanorexa [HOK
IMTorennuain. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U AUDIIEKTPUKU B Bu6miorexa LOK
50 3JIEKTPOCTATHYECKOM IIOJIE.

JmsnexkTpudeckasi IpOHUIIAEMOCTD

https://m.edsoo.ru/ff0c7018




51

OnekTpoéMkocTh. KoHniencatop

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTb IIIOCKOTO KOH/ICHCATOPA.
DHeprus 3apsHKCHHOTO KOHIEHCATopa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas pabota "H3mepenue
3EKTPOEMKOCTH KOHIeHCcaTopa"

54

[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAIBLHOTO amnmapara,
CTPYHMHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3anMTa. 3a3eMIICHUE 3IEKTPOIPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymiectBoBanus. [loctossHHBIN TOK. Cuia
toka. Hanpsixenue. Conpotuiienue. 3akoH
OmMa ju1st yyacTka Lenu

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB.
JlaboparopHas padota «M3yuenue
CMEIIaHHOTO COeIMHEHHSI PE3UCTOPOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MOIIHOCTH AMEKTPUIECKOTO TOKA.
3akoH [[xoyns-Jlenma

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa aJ1st TOJTHOM (3aMKHYTO)

BHGKTpHHGCKOfI OCIIN. KOpOTKOG 3aMbIKaHUC.

JlaGopatopHas pabota «M3mepenue D/1C
VICTOYHHUKA TOKA U €T0 BHYTPEHHETO
COTIPOTHBIICHUSI»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHask IPOBOAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTh COIIPOTUBJICHHUA
METAJUIOB OT TEMIIEPATYPBHI.
CBepX1poBOAMMOCTD




DneKTpuuecKkuil Tok B BakyyMme. CBolcTBa

60 1
3JIEKTPOHHBIX MTYYKOB
ITonynnpoBOAHHUKH, MX COOCTBEHHAS U
61 I I/Il\}/;:fHaHII[I 0BOIUMOCTEL. CBOMCTBA p—n- 1 bubmmnorera [IOK
P P A ’ p https://m.edsoo.ru/ffOc84ae
nepexoa. [loaynpoBoAHIUKOBBIE TPHOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax v
2 paciuiaBax 3JIEKTPOJIUTOB. | bubanorexa [HOK
DIEKTPONUTHYECKAsT JUCCOLIHAITHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.
. . bu6mmoreka [IOK
63 CaMOCTOSATENbHBIN U HECAMOCTOSTEIEHBIN 1
https://m.edsoo.ru/ffO0c84ae
pazpsaa. Monnus. [1na3zma
DaeKTpUYECKHUE MPUOOPEI U YCTPOMCTBA U UX
64 I aKTE‘IeCKOG i I/II)MGHSHI/IG }il ZBI/IJ'Ia 1 bubmorexa LIOK
P p P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTHA
. bubmuorexa [JOK
65 O0600mamul ypoK «DIEKTPOIUHAMUKA» 1 hitps://m.cdsoo.ru/f0c88be
KonTtponbHas pabora o Teme
66 «2nektpocratuka. [locTosHHBIM | bu6mmoreka [IOK
BJIEKTPUYECKHI TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpeaax»

67 IToBTOpeHue 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c8c56
bu6nmuoreka [JOK

68 00006 7| 10 1

ODMIAIOLITI YPOK O TeMam fuacea https://m.edsoo.ru/ffOc8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie  IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[TocTossHHBIE MATHUTHI U UX
| B3aumMojieiicTBue. MarautHoe nose. Bektop | bubnuoteka [JOK
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAU
MarauTHO€E 1oJie MPOBOIHUKA C TOKOM.
2 OnrsIT Opcrena. BzauMoneiicTue 1 bubmmorexa LOK
P i https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
3 JlaboparopHnast padota «13yuenue | | bubmmoreka [JOK
MarHuTHOTO IT10JISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK
4 ¢ TokoM. Cua Ammiepa. JlaboparopHas | | bubmmoreka [JOK
pabota «HccnenoBanue neicTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSSHHOTO MarHWTa Ha paMKy ¢ TOKOM»
JleicTBME MarHUTHOTO TOJISI Ha
5 JIBUK cs 3apshKeHHyYIo yactury. Cuia 1 bubmmorexa ITOK
YHIYrocH 3ap o Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumnst Jlopenia
DJneKTpoMarHuTHas MHaykuus. [ToTok
6 BEKTOpa MarHuTHOW uHAYKMu. IJC |
WHJYKIHUU. 3aKOH AJIEKTPOMAarHUTHOM
nHaykiuu Gapanes
7 Jlabopartopnast pabota «HccnenoBanue | | bubmmoreka [JOK
SIBJICHUSI DJICKTPOMArHUTHOW UHIYKIIUN» https://m.edsoo.ru/ffOcal50
8 NunykTuBHOCTB. SIBIEHNE CAMOUHAYKIIHH. 1 bubmmoreka [JOK




S/1C camOMHIYKIIMU. DHEPTUsl MATHUTHOTO
HOJISI KATYIIKK C TOKOM. DJIEKTPOMAarHUTHOE
noJje

https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE MArHUTHI,

9 ANEKTPOMATHUTHI, HIEKTPOIBUTATEINb,
YCKOPUTENH 3JI€MEHTAPHBIX YaCTHll,
MHIYKIIMOHHAs NeYb
10 Oo0oOmaromuii ypok «MarHuTHoe moie. bubmmoreka [JOK
DNEeKTpOMarHuTHas MHIYKIHS» https://m.edsoo.ru/ff0cab82
1 KontponbHas paboTa mo teme «MarHutHoe bu6nuoreka [JOK
nosie. DJIIEKTPOMarHuTHasE UHTYKLHS» https://m.edsoo.ru/ffOcad58
CB0OOIHBIE MEXaHNYECKIE KOIeOaHUS.
12 I"apmonnueckue koneGaHusi. Y paBHEeHHE bubnmoreka [JOK
rapMOHHYECKHX Kojiebanui. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUU
JlaGopatopnas pabota «MccnenoBanue
13 3aBHCHMOCTH TEepr0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTH OT JIMHBI HUTH U MaccChl
rpysa»
Koneb6arenbublit koHTYp. CBOOOAHBIE
ANEKTPOMArHUTHBIC KOJeOaHuUs B
14 UJeaTbHOM KOJIe0aTeTbHOM KOHTYpE. buGnnorexa LIOK
https://m.edsoo.ru/ff0cb820
AHanorus MexxJay MeXaHH4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEPTUU B UICATHHOM KOJIEOATEIIbHOM bubnnorexa LIOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpe
16 IIpencraBienue o 3aTyxaroUxX Bu6muotexa [JOK




KOHe6aHI/I$IX. BBIHy)KI[eHHBIe MEXAHHUYCCKUC
koseOanus. Pesonanc. BeinyxieHHbBIC
AJICKTPOMArHUTHBIE KOJICOAHMS

https://m.edsoo.ru/ffOcbb86

IlepemenHsbIit Tok. CUHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO

Bbubmunoreka LIOK

17 TOKa. AMIUTUTYAHOE U JEHCTBYIOIEE https://m.edsoo.ru/ff0cbd34
3HAUYE€HHME CUJIbI TOKA U HATIPSKEHUS
13 Tpanchopmarop. [IponsBoacTso, mepenada
1 TIOTpeOIeHNE IICKTPUUECKON SHEPTUn
Y CTpoiCTBO M MPAKTUUECKOE TPUMEHEHUE
19 3JIEKTPUYECKOI0 3BOHKA, T€HEPATOpa bubmorexa OK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JIMHUI 3JIeKTponepeaay
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE
20 anekTposHeprun. KyneTypa ucnonab3oBanus
3JIEKTPOIHEPIUH B TOBCEAHEBHOM )KU3HU
MexaHnuyeckue BOJIHBI, YCIOBHS
o1 pacnpoctpanenus. [lepuon. Ckopocts Bubmuotexa [JOK
pacupocTpaHeHUs U JJIMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[TonepeuHble U IPOJOJIBHBIE BOJIHBI
» 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bu6nuoreka [IOK
Bricota Tona. Tem0p 3ByKa https://m.edsoo.ru/ff0cccOc
3 DJIEKTPOMAarHUTHbBIE BOJIHBI, UX CBOMCTBA U bu6nuoreka [JOK
ckopocTs. [lIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [IpuHOMIIBI PATHOCBS3U U TEIEBUACHUS.
PazButue cpencts cBszu. Paguonokanus
)5 Konrponsnas padora «Konebanus u bubnuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
26 [IpsamonnHeliHOE paclipOCTpaHEHHE CBETA B bu6nuoreka [JOK

OHOpPOJHOM cpeze. ToueuHblid HCTOYHUK

https://m.edsoo.ru/ff0cd350




ceera. JIyd cBera

OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [locTpoeHue u3odpakeHuit B Bubmmorexa [IOK
’ P p https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKalie
[Ipenomnenue ceta. [lonmHOE BHYyTpEeHHEE
28 otpaxkenue. IIpenensHbI yTol DOJIHOTO bubmmorexa LOK
P P - https://m.edsoo.ru/ff0cd7£6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopnast pabora «M3mepenne bubmmoreka [JOK
IoKa3aresist MPeIOMIICHUS CTEK/Ia» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n300pakxeHuil B TUH3E.
30 dopMya TOHKOU JTUH3bL. Y BETUYCHUE bubmorexa HOK
pMYy ) https://m.edsoo.ru/ff0cddle
JTUH3bI
31 Jlaboparopnast pabota «HccnenoBanue
CBOWCTB M300paXCHUN B IMH3AX»
Hucnepcus ceera. CIoXXHBIA COCTaB OEII0TO
32 cera. [[Ber. JlabopaTopHas pabota
«Habmronenne qucrepcuu cBeTa»
13 Wutepdepennus ceera. Audpakuus cera. Bbubmuotexa [JOK
Judpakuronnas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bu6nuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckne MpuOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHHUS
['paHUIBI TPUMEHUMOCTH KJIACCUYECKOM
36 MexaHukH. [locTynarsl cnenuanbHON bubmmorexa LIOK
- ey " https:/m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bu6nuoreka [IOK

BaMGI[JIeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHbI

https://m.edsoo.ru/ffOcfad2




OHeprus U UMIYJIbC PENSITUBUCTCKON

38 yacTullbl. CBSI3b MacChl C SHEPTUEN U bubmorexa [IOK
Bt p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
39 KonrtponsHas padora «OnTrka. OCHOBBI bu6nuorexa [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTU» https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [Inanka. Dueprus u bu6muoreka [JOK
UMIynbC (OTOHA https://m.edsoo.ru/ffOcfe16
41 OTtkpbiTHE U HccaenoBaHue poTodddexra. bubmmoreka [JOK
Omnmitel A. I'. CToreToBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHUE
42 aﬁHHITGIgI)Ha nqs)l(bq)OToatb(}I@)eKTa «Kpacnas bubmmorexa LIOK
g FBP https:/m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra
43 JlaBrenue cBera. OnwiTe [1. H. JIeOenena. bubnuoteka [JOK
XUMHYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHHYecKre yCTpOMCTBA U MPAKTHYECKOE
44 MpuMeHeHue: PoTOoAIEMEHT, POTOAATIHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agau mo Teme «DIIEMEHTBI bubmunoreka LIOK
KBAaHTOBOM OIITHKH» https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OTBITHI
46 Pesepdopna no paccesHuro o-4actu Bubmmorexa [IOK
PPOPAA HO b t https:/m.edsoo.ru/ff0d09 1a
IInanerapnas mozens aroma
but6mmoreka [IOK
47 IToctynater bopa
TYHATBL BOP https://m.edsoo.ru/ff0dOafa
Wznydyenue u normnomieHrne GOTOHOB MpH
48 (S g:O € aToMa ¢ OJTHOTO (bOBHSI aﬂepmn bubmorexa [OK
pexol . A P p https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunasl ciekTpos
49 BonnoBsie cBOMCTBa YacTuil. BoHbI e bubnuoteka [JOK

bpoiina. KopnyckynsipHO-BOJHOBOM

https://m.edsoo.ru/ff0dOca8




nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
U3Iy4yeHue

50

OTKpbITHE paTnOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaANOAKTUBHOTO U3ITYyYEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgnoiictBa anbda-, 6eTa-, raMMa-u3IydeHHSI.
BJII/IHHI/IG paI[I/IOaKTI/IBHOCTI/I Ha JK1UBBIC
OpraHu3MBbl

52

OTKpbITHE TPOTOHA U HEUTpPOHA. M30TOMEI.
Anbda-pacnaz. DIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITyYeHUe

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B siJipe. Sl iepHble
peakuuu. Snepusiii peaktop. [Ipodiemsr,
MEPCTIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOM HEPTEeTUKHU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOIIOICHUS 1
PErUCTpalMK JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoecTBUA. EqHCTBO uznueckoit
KapTUHBLI MUpa»

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue
3BE31bI, IIAHETHI, UX BUANMOE JIBHKEHUE.
CorHeuHas cucteMa

56

Comnnaue. ConHeuHast aKTUBHOCTE. VICTOUYHUK
sHeprun CoJiHLA U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE31bI TJIABHOM OCIET0BATEIbHOCTH.




BuytpenHnee ctpoenue 38€31. CoOBpeMEHHbIE
IIPEJCTABICHUS O IPOUCXOKICHUU U
spostronny CoJtHIA U 3BE3

58

Muneunsiii [1yte — Hama I'anakTuxa.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. I'anmaktuku. YEpHbIE NBIPHI B
Apax TalaKTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUU

61

KonrtpomnbHas pabota «D1eMEeHTHI
aCTPOHOMUU U aCTPOPUUKU»

62

Posb ¢pu3uky 1 acTpOHOMUM B
DKOHOMUYECKOM, TEXHOJIOTMUECKOH,
COIIMAJILHOW U 3TUYECKOi chepax
NeSTeIbHOCTH YeJIOBEKa

63

Posb 1 MecTO (pM3KKK U ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

Ponw ¢pusmdeckoit Teopuu B GOpMUPOBAHUH
MPEACTABICHHUH O (PU3NIECKOIN KapTHHE
Mupa

65

Mecto pu3nuecKoil KapTUHBI MUpPA B
001IeM psily COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX NPEACTABICHHUI O IIPHPOJIE

66

IToBrOpenue. MarautHoe mnoie.
DneKTpoMarHuTHast UHIYKIUS

67

[ToBTOopenue. Ontruka. OCHOBBI
CHelHaIbHOM TEeOpUN OTHOCUTENbHOCTH




68 [ToBropenue. KBantopas ¢pusuka. 1 bubmuotexa [JOK
DneMEeHTHI aCTPOHOMUH U aCTPODHU3UKHI https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O0 63
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punoxenue 1

JlocTH:xeHMe JIMYHOCTHBIX Pe3yJbTATOB B PAMKAX peaju3aluv MOIyJIs
«IkoabHBIH ypok» Pado4eii nporpaMMbl BOCIIMTAHUSA

Peanmauml IneaJarortycCKumM paGOTHI/IKOM BOCIIMTATCJIBbHOT'O IIOTCHIIMAJIAa ypOKOB
OU3UKA npennonaraer ciaeayrouiee:

- MaKCUMaJIbHOE HUCIOJIb30BAHHWE BOCHUTATEIBHBIX BO3MOKHOCTEH COJEP:KAHUS YPOKOB
st popmMupoBaHUsl Yy O0ydYarOMIMXCS POCCUUCKUX TPAJIUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX M
COIIMOKYJIbTYPHBIX ~ LIEHHOCTEH, POCCUMCKOTO HUCTOPUYECKOrO0 CO3HAHUS HAa  OCHOBE
HMCTOPUYECKOTO TPOCBEIICHHS; IMOJ00P COOTBETCTBYIOUIETO COJEPKaHUSI YPOKOB, 3aJlaHHM,
BCIIOMOTATEJIbHBIX MaTEPHUAJIOB, TPOOIEMHBIX CUTYAIHH I OOCYXICHUM;

- BKJIFOUEHHUE B COJIEP’KaHUE YPOKOB ILIEJIEBbIX OPUEHTHPOB PE3YIbTATOB BOCIUTAHMS, UX
yUeT B ONpe/ieNIEHUU BOCTIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOP METOJIOB, METOJIMK, TEXHOJIOTUM, OKa3bIBAIOIINX BOCIHUTATEILHOE BO3/ICHCTBUE
Ha JIMYHOCTh B COOTBETCTBHM C BOCIUTATEIBHBIM HJCAJIOM, IENBI0 M 33JadaMd BOCIIMTAHMS,
IIC/ICBBIMA OPHCHTUPAMHU PE3yJIbTaTOB BOCHHUTAHUS; PEAM3AIlUI0 MPUOPUTETA BOCIIMTAHUS B
yueOHOI NesTeNbHOCTH;

- IPUBJICYEHUE BHUMAHUS 00Y4aIOLMXCs K IEHHOCTHOMY acIlleKTy N3y4aeMbIX Ha ypOKax
IPEIMETOB, SBICHUH W COOBITUH, WHHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAHHM CBOETO
MHEHHs, BBIPAOOTKHM CBOErO JIMYHOCTHOI'O OTHOLIEHUS K HM3y4aeMbIM COOBITUSM, SBICHHSM,
aunam;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH pabOThl — HMHTEICKTYaIbHBIX,
CTUMYJIMPYIOIINX MO3HABATENbHYI0O MOTHBALMIO, WIPOBBIX METOAWK, IHCKYCCHH, MAIOLIUX
BO3MOXHOCTh TMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa; T'PYMIIOBOW pPabOTHI,
KOTOpasi Y4YHUT CTPOUTHh OTHOIICHHWS W JICHCTBOBaTh B KOMAaHJE, CHOCOOCTBYET DPa3BHUTHIO
KPUTUYECKOTO MBIIIUICHHS;

- moOyxaeHre 00ydJaroumxcsi coOJIIoAaTh HOPMBI TOBEIEHUS, MPaBHJIa OOIICHHUS CO
CBEPCTHHKAMH W TMEJarorui4eCKUMH pPaOOTHHKAMH, COOTBETCTBYIOIIHME YKIAAy IIKOJIBI,
YCTAHOBJICHHE U MOIEPKKY J0OpoXKenaTenbHO atMmochepsl;

- OpraHu3alfi0 HACTABHUYECTBA MOTHUBHPOBAHHBIX U APYIAUPOBAHHBIX OOYJAIOITUXCS
Hazqg HeyCHeBaIOH_II/IMI/I OAHOKJIaCCHUKaMHM, B TOM 4YHCJIIE C OCO6BIMI/I 06pa30BaTeJIBHBIMI/I
MOTPEOHOCTSIMHU, JAIOMIETO OOYYAIOMUMCS COLMAIBHO 3HAYUMBIA ONBIT COTPYAHUYECTBA W
B3aMMHOMH ITOMOIIIY;

- HWHUIOUHUPOBAHUC H TMOAACPIKKY HCCJIeIOBAaTEIBbCKON JIEeITEILHOCTU 06yqa101u1/1x051,
IINITAHUPOBAHUEC W BBINNOJIHCHUC HWHAWBHAYAJIbHBIX H TPYHIIOBBIX ITPOCKTOB BOCITMTATSIbHOM
HaITpaBJICHHOCTH.



[Ipunoxenue 2

HopMbl onleHUBaHUS Y4eGHOTO TIpeaMeTa

«Dusuka»

Hopmbl 011eHOK MPU BBHINOJHEHUH KOHTPOJILHBIX PadoT mo npeamery «Du3uka».
OueHKy «5» CTaBsT, €CJIM YYEHHUK MPOJEMOHCTPUPOBAII ITyOOKOE U MPOYHOE YCBOSHUE 3HAHUMN
¥ YMEHHI HAa YPOBHE BBIIIIE MUHUMAIIbHBIX TpeOOBaHUMN MporpaMMsbl, 3QPEeKTUBHO MPUMEHSET
UX B HECTaHAAPTHOW CHUTyallud, OOBSICHSET SBJICHUS HAa OCHOBE M3YYEHHBIX 3aKOHOB C
WCIIOJIb30BaHNUEM PA3IMYHBIX WCTOYHUKOB MH(OpPMALIMH, YMEET BBIICNIATH IIIaBHOE, OOBSICHSET
MPUYHUHHO-CJIEICTBEHHBIE CBSI3M C OOOCHOBaHHEM COOCTBEHHBIX BBIBOAOB. [Ipu BBINOJIHEHUU
1ab0paTOpHBIX PabOT YUYUTHIBACTCS AKKypaTHOCTh BBIMOJTHEHHS pPabOThl, MPaBUILHOCTH
MOJIy4YeHUsI KOHEYHOTO pe3yJbTaTa, YMEHHE OOBSICHATh CYIIHOCTh HAOJIOAaeMBIX SIBICHUM,
NPaBUIBHOCTh OTBETOB Ha BOIPOCHI MOBBIIICHHON CIO0XXHOCTH COOJIOACHUE IMPAaBHUI OXPAHBI
Tpyda W TexHUKU Oe3omacHocTd. [Ipu pemieHMu 3afad Y4YMTHIBAETCS YPOBEHb CIIOKHOCTH,
NOHMMaHHe (U3NYECKOM CYIIHOCTU COJEepKaHUs 3a7auyd, HECTaHJAPTHOCTh €€ pEeLICHUS,
MPABUJIBHOCTH PEIICHUS
OueHKy «4» CTaBAT, €ClIM YUYCHHUK MPOJAEMOHCTPUPOBAI IITyOOKOE M MPOYHOE YCBOCHHE 3HAHUN
U YMEHUH, ¢ JOJITOBPEMEHHBIM MX IMPUMEHEHHEM Ha YpOBHE BBIIIIE MUHUMAJIbHBIX TpeOOBaHUM
nporpamMmsbl. [lepecka3piBaeT M3y4eHHBIM MaTepHall ¢ BBIBOJAAMH U OOOOIIEHUSMH, KOTOpbIE
JaHbl B y4eOHWKE C HEOOJBIIMMH JOTOJHEHUSMH. [Ipy BBIIOJHEHHH J1Ta0OPAaTOPHBIX PabOT
YUUTBHIBACTCS TIyOMHA W TOYHOCTHh BBIBOJOB, KAQ4e€CTBO BBHITIOJHEHHS 3aJaHUs, MPaBUILHOCTD
MOJIyYEeHUSI KOHEYHOro pe3yjbTaTa, COOMIOACHHE TPaBUJI OXpaHbl TpyAa U TEXHUKHU
6e3omacHocTH. [Ipu perieHun 3a1a4y yYUTHIBACTCS YPOBEHb CIIOKHOCTH, YMEHHE aHATU3UPOBATh
yCIIOBUE 3a/1ayM, MPABUJIBHOCTh PEIIEHUs THUIIOBBIX 33Ja4 C MPUMEHEHHUEM 3HAHHM 3aKOHOB U
SIBJICHUW, yYMEHHUs TpPeoOpa3oBhIBAaTh (OPMYIBI, YMEHHE IOIy4daTh MPABUIBHBIA KOHEYHBII
pe3ynbTar.

OneHky «3» CTaBAT, €CIM YYCHHMK IPOJEMOHCTPUPOBAT OCO3HAHHOE YCBOEGHHE MHHHUMYyMa
3HAHUM M YMEHHH Ha YpoBHe NOHMMaHHUA. [lepeckaspiBacT W3y4YeHHBIM Matepuain 0Oe3
COOCTBEHHBIX BBIBOJOB U 0000mIeHUH, Oe3 BbIICNEHUS TJaBHOTro. Ilpu BBIMOTHEHHH
nabopaTOpHBIX  pabOT yMeeT coOWpaTh YCTaHOBKY, CHHUMaTh IIOKa3aHUS NPHOOPOB,
o0pabaThiBaTh pe3yibTaThl, MOTY4YaTh MPAaBUILHBI KOHEUHBIA PEe3yJabTaT, COOJIIOIaeT MpaBHiia
OXpaHbl TpyJa U TeXHUKH OezomacHocTu. [lpu pemeHuM 3amay ymeeT y3HaBaThb M pa3inyaTrh
(bOopMyITBI, yMEET MOJIy4aTh MPaBUIBHBIN OTBET IIPU PEIICHUU MPOCTEHUINTNX 3a/1ad .

OueHKy «2» CTaBsT, €CIIU YYCHUK HE OBJIaJIe 3HAHUSMU U YMEHUSIMU Ha YPOBHE MUHUMAIIbHBIX
TpeOOBaHUI MPOTPAMMBI.

OuwuoKu NUCLMEHHBIX KOHMPOJILHBIX PAOOm.

Onenka «5» cTaBUTCA 32 padOTY, BBITOJIHEHHYIO IOJTHOCTHIO 0€3 OIMOOK M HE0UETOB.

Onenka «4» ctaBuTCs 3a pabOTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPH HAJW4YMU B Hell He Ooiee
OJIHOM HEerpyOOl OMMOKHU M OJHOTO HeAoYeTa, He OoJiee TpeX HeI0UETOB.

OneHka «3» CTaBUTCS, €CIIM YYCHUK TPABWIHHO BBITOJIHWI HE MeHee 2/3 Bceld paboThl WU
JonycTui He Oosiee ofHON rpy0oii 1 oHON HerpyOoi ommOKu, 6onee Tpex HerpyobIX OIIMOOK,
OJIHOI1 HerpyOOi OIMOKHU U TpeX HEJOUYETOB, PHU HAJTUUUU YETHIPEX-TISITH. HEA0YETOB

Omnenka «2» CTaBUTCS, €CIM YUCIIO OMMOOK M HEJOYETOB MPEBBICUIO HOPMY JIsl OLIEHKU Ha «3»
WJIU TIPABIJIHHO BBITTOJTHEHO MeHee 2/3 Bceil paboThI.

HopMmbl 0L1leHOK TpH YCTHOM OTBeTe:

Oyenka «5» CTAaBUTCS B TOM Cllydae, €CIHM Y4Yaluiicsa: OOHapy)XKMBaeT BEpPHOE IMOHUMAaHHE
(U3UYECKON CYIIHOCTH W pacCMaTPUBAEMBIX SIBICHUNA M 3aKOHOMEPHOCTEH 3aKOHOB M TEOPHH,
JIA€T TOYHOE OMPENEICHUE U UCTOJIKOBAHHUE OCHOBHBIX MOHSTHUH, 3aKOHOB, TEOPHH, a TaKke
IpaBUIIbHOE ompeaeneHrue (U3NUECKON BEIMYMHBI, MX EIUHHUI] M CHOCOOO0B H3MEpPEHUs;



MPABUJIHO BBITIONHSET YEPTEKH, CXEMBI U TpadUKH, COMYyTCTBYIOIINE OTBETY; CTPOHUT OTBET IO
cOOCTBEHHOMY IUIaHYy, CONPOBOXAAET paccka3 HOBBIMH MPUMEPAMHU, YMEET NPUMEHSATH 3HAHUS B
HOBOW CHUTYaIlUU IMPHU BBIOJHEHUU MPAKTUYCCKUX 3aJaHUI, MOKET YCTAaHOBHUTH CBSI3b MEXKIY
U3y4aeMbIM U paHee H3yYEeHHbIM MaTepuaioM IO Kypcy (HU3UMKH, a TakkKe C MaTepuaioM
YCBOCHHBIM IPU U3YUEHUU APYTUX MPEAMETOB.

Oyenka «4» cTaBUTCS, €CIIA OTBET yJOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha ONEHKY
«5», HO y4alIuiics HE MCIIONB3YyeT COOCTBEHHBIN TUIAH OTBETA, HOBBIE MPUMEPHI, HE TIPUMEHSIET
3HaHHWA B HOBOM CHUTyallMii, HE HCHOJB3YeT CBSI3M C paHee H3YYEHHOM MaTepuajioM u
MaTepraIoM, YCBOSHHBIM MPU U3yYEHUH IPYTUX MPEIMETOB.

Oyenka «3» CTaBUTCS, eclid OOJbIIasi YaCcTh OTBETA YAOBJIETBOPSET TPeOOBaHUSIM K OTBETY Ha
OIICHKY «4», HO B OTBeTEe OOHAPYXHBAIOTCS OTACIbHBIC MPOOENBI, HE TMPEMATCTBYIOIINE
JaIbHENUIIEMY YCBOCHHIO TPOrPaMMHOT0 MaTepuaa, y4aluicss yMeeT NIPUMEHITh OTy4YeHHbIE
3HAHUS: TIPU PEIICHUU MPOCTHIX 3a7ad C UCHOJIB30BAHHUEM TOTOBBIX (OPMYI, HO 3aTPyIHSETCS
MIPH PEIIEHUH 3a/1a4, TPeOYIOIIUX mpeoopa3oBaHus GopMy.

Oyenka «2» CTaBUTCS B TOM Cllydae, €CJIM YYalllUWCsS HE OBJIAJE] OCHOBHBIMH 3HAHUSMH, U
YMEHHSIMH B COOTBETCTBHUH C TPEOOBAHUSIMH NMPOTPAMMBI.

Ouyenka nabopamopuvix padom.

Onenka «5» CTaBUTCS B TOM ClIydae, €CIM YYallMWCS BBIMOJIHWI paboTy B 00BEME ¢
COONIOZICHHEM HEOOXOJAUMON TOCTEIOBATEIPHOCTH TIPOBEJCHUS OIBITOB W HM3MEPEHUN;
CaMOCTOSITEIbHO CMOHTUPOBaJ HEOOXoArUMOe 000pyI0BaHUE, BCE OMBITHI MPOBEN MPAaBUILHO U
MOJTyYrJI TIPAaBHIIBHBIE PE3ylbTaThl U BBIBONBI;, coOmoman Th Tpyna; B oTuéTe mpaBHIIBHO U
aKKypaTHO BBITIOJIHIII BCE 3aIIUCH, TAOIHIIbI, YePTEKHU, CXEMBI, TpaUKHU U BHIYUCIICHHUS.

Ornenka «4» CTaBUTCS B TOM Cllydae, €clid ObUIM BBHITIOJHEHBI TPEOOBAHMS K OICHKE «5», HO
yUYaluiics: TOMyCTUI HEJOYEThl U HErpyOble OMNUOKH.

Onenka «3» CTaBUTCS, €CIU PE3yJbTaT BBIMOJIHEHHS] YaCTH TAaKOB, YTO TMO3BOJISAET MOJYYUTh
IIPaBUJIbHBIE BHIBOJIBI, HO B XOJI€ MPOBEICHHUS ONBITOB U U3MEPEHUI ObUIH JOMYIIEHBI OIIUOKH.
OreHka «2» CTaBUTCS, €CIIU BCS pPad0Ta U OMBITHI TPOBOAMINCH HEMPABUIBHO.

IIpniaoxenne 3

KOHTp0J1[>H0-I/I3MepI/ITeJII>HI>Ie MaTepuaJbl

OcHoBHast 1enb pabOThl — 3aQUKCUPOBATH YPOBEHb JOCTH)KEHHS IIKOJIbHUKAMU
IUIAHUPYEMBIX  PE3yJlbTaToB,  pa3pabOTaHHBIX HAa  OCHOBe  DedepanvHoco
20CY0apcmeeHH020 CMAaHOapma 0CHOBHO20 00uje2o 0OpaA308aHUs.

CIIEHHUOUKAILINA
JTUArHOCTHYECKOH paboThl mo dusuke
11st ooydaromuxest 10 kmacca

1. HasHayeHne THArHOCTHYSCKON padOThI

Jlnarnoctuueckue paboThl MPOBOAATCSA B TEUCHHE YIEOHOTO Tojia C LEIbI0 OMPEIeICHHUS
YpOBHsI TOATOTOBKM oOywaromuxcs 10 kjmacca B pamMkax BHYTPEHHETO MOHHMTOPHHTA
JOCTIDKEHUH TUTAHUPYEMBIX pPEe3yJIbTaTOB OCBOCHHS OCHOBHOH 00pa30BaTENbHONM MPOTpaMMBI
cpemHero o0miero oopasoBaHusl.

[Ipemmaraemass  pabora  mpeamojaraer  BKJIIOYEHUE  3aJaHUN  TPEIMETHOTO,
METaIpeAMETHOTO M JIMYHOCTHOTO TUTaHAa, YTO MO3BOJISIET OTCIAEAUTH CHOPMHUPOBaHHOCTh YY /[y

YYaIuXxCs.

2. YciioBus IPOBEACHUS M BPEMs BRINOJHESHUS JTMAarHOCTUYCSCKOM DaGOTBI




Hcnonp3oBanue JONMOTHATENBHBIX U CIIPABOYHBIX MAaTEPHAJIOB HE MPEAyCMATPUBACTCS.
JuarHoctnyeckas paboTra COCTOMT ®W3 2 dacTed: 0a30BOro W yriayOJIeHHOTO  YPOBHS.

Yactp A -0a30BbIif ypoBeHb: 3 3a1a4n
Yacte B —yrinyOsieHHBIN YpOBEHB: 2 3a1a9u

BrimoaHsITh 3agaHrsd HY>XHO B TOM IIOPAAKE, B KOTOPOM OHH OaHBI. ,Z[JIH OKOHOMHUH BPEMECHU
MOXXHO MNPOMYyCKaTh TC 3aJldHUs, KOTOPBIC HC YAACTCs BBINIOJIHUTL Cpasy, U HepeﬁTH K CICOAYyIOUICMY.
Ecnu nocie BEIIOIHEHUS BCer pa6OTBI OCTAHCTCA BPEMs, MOXKXHO BEPHYTLCH K NPOIMYIICHHBIM 3aIaHUAM.

Hy»xHO0 mocTapaThCs BBIIOTHUTH KaK MOXHO OOJIBIIE 3a/1aHUH.

3. Pacnpenenenue 3aiaHuii TMarHOCTHYECKOW PAOOTEHI 110 CONEPXKAHUIO U TPOBEPICMBIM YMEHUIM
Jlmarsoctudeckre paboThl (TPH) MO3BOJISIOT OICHHUTH CTENEHb OCBOCHUS yU4eOHOTO Marepuaia

o (usmKe.

PexoMeHIanmu 1o oleHKe BhIOTHEHHS 3a/IaHUH PaOOThI
Jis 3aanuii Tna A MakCUMaibHBIN Oaill 3a BRIITOJIHEHUE paBeH |
Jns 3apganwii Tma B MakcumManbHBIM 0ayul 3a BBIIOJNHEHHWE paBeH 2. 3a HEIMOJIHBIN
MpaBUJIBHBIN OTBET — | Oa, 3a HeMPaBWIIbHBINA UIIM OTCYTCTBHE OTBeTa — () OasyioB.
Jls 3amanuii Tnna C MakCUMaTbHBIN 0ajuT 32 BRITOJTHCHHUE paBeH 3.
[Ipu oneHke pe3ynbTaTOB ydeOHOW NEATETHHOCTH YYAIIUXCS YYHUTBIBACTCS XapaKTep JMOMYIIEHHBIX
OLIMOOK: CYIIECTBEHHBIX M HECYIIECTBEHHBIX.

K xaTeropuu CyleCTBEHHBIX OIIMOOK CIEIYeT OTHECTH TaKHe, KOTOpPBbIE CBUACTEIBCTBYIOT O
HETMIOHMMAaHUH  YYalllUMUCS OCHOBHBIX TOJIOXKCHUH Teopuu (U3WKW, 3HAYCHWS CICIUATBLHON
TEPMHHOJIOTUH (JIEKCHKH IO TIPEIMETY), @ TAK)KE O HEYMEHUH MPAaBUIILHO TIPUMEHHUTh HA YPOKE 3HAHHS B
npolecce AIEMEHTAPHOTO aHallM3a BOCHPHHUMAEMOro TekcTa.. Kak mpaBmilo, CyIIECTBECHHBIC OIIMOKU
CBSI3aHBI C HEJIOCTATOYHON TITyOMHOM W OCO3HAHHOCTBIO OCBOCHHS YIeOHOTO MaTepHraa.

K kareropuu HecyIecTBEHHBIX OMUOOK OTHOCSITCS OIIMOKH, CBS3aHHBIE C TIOJIMEHON OJIHOTO TEPMUHA
WITY TIOHSITUS IPYTHM, HO OTHOCSIIIIMMCS K JaHHOMY pa3aeny (pH3HKH.

Ixana mepecuyéra MEpPBUYHOIO 0ajjIa B MIKOILHYIO OTMETKY

OtmeTKa CymMapHBIii 6at YPpOBEHB BBHINOIHEHUS
«2» 0-2 MeHee 50% KpuTHaecKui
«3» 3-4 50-75% nomyctumblit
«4» 5-6 76-94% nocraTouHbIil
«5» 7-8 95-100% onTuManbHBIN

Jlmaraoctryeckass padora Ne 1 «KKunemarnka, J[nHaMuKa, 3aKOHBI COXpaHEHUS»
no ¢usuke s ooydaronuxcs 10 kinacca

1. JIBa aBTOMOOWMIISI IBUXKYTCSI HABCTPEUY JIPYT APYTY MO BCTPEYHBIM MOJIOCAM JIOPOTH.
OTtHOcUTENBHO 3eMJTU CKOPOCTh NMEPBOT0 aBTOMOOWUJIS paBHA 90 KM/4, CKOPOCTh
BTOporo — 80 km/4. UeMy paBeH MOJ1yJIb CKOPOCTH IIEPBOIO aBTOMOOMIIS B CHCTEME
0TCuéTa, CBA3aHHON CO BTOPHIM aBTOMOOHUIIEM ?

2. BenocuneaucT ABMXKETCs MO NMPSAMOMY y4acTKy Aoporu. Ha pucynke npencrasiien
rpaduk 3aBUCUMOCTH CKOPOCTH BEJIOCHIICIUCTA L OT BpeMeHHU 7. Y4acTku A—FE Ha
rpaduKe COOTBETCTBYIOT y4acTKaM MyTH, POIJICHHBIM 32 OJJUHAKOBBIC TPOMEKYTKH
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Bribepure Ba BEPHBIX YTBEPKICHUS, COOTBETCTBYIOIINX JaHHBIM rpaduka. 3anuiimre B
OTBETE MX HOMepa.

1) Ha yuyactke E BeqOCHNEAUCT MPEOA0JIET MAKCUMAIIBHOE PACCTOSIHUE 110 CPABHEHUIO C
OCTQJIbHBIMU YYaCTKaMU MYTH.

2) Ha yuactke B BEOCUIIEANCT ABUTAJICS PABHOMEPHO.

3) Ha yuactkax A u C BEIOCUNIEUCT BUTAJICS PABHOMEPHO C OJJMHAKOBOM CKOPOCTHIO.
4) Ha yuyactke E BeJIOCHUNEAUCT JBUTAIICA C MUHUMAJIBHBIM IO MOJIYJIIO YCKOPEHUEM.

5) Ha yudactke D paBHOIEWUCTBYIOIIAS CHJI, ACHCTBYIOLIMX Ha BEJIOCUIIEIUCTA, paBHA
HYIIIO.

3. CpaBHUTE MOJIHYIO MEXaHUYECKYIO SHEPTUIO CITyTHUKA B IEPUTee U arioree (CM. puc. 2).
EcTecTBeHHbIE U HCKYCCTBEHHbIE CIYTHUKH IVIAHET

CIyTHUKOM Ha3bIBalOT HEOOJBIIOE TEJI0, KOTOPOE ABHMXKETCS MO 3aMKHYTOH OpOUTE BOKPYT
IUTaHETHI O/ BO3JEHCTBUEM IPaBUTALIMIOHHON CHUJIbI IPUTSKEHUS.

EcrecTBeHHbIE CIIyTHMKM OTCYTCTBYIOT TOJIBKO y JBYX Omwkaiimmx k CoNHIY IUIaHeT
Conneunoii cucremsl: Benepsl u Mepkypusa. ¥ Mapca ecth aBa ciytHuka: @oboc (Ctpax) u

Hetimoc (Yxkac). OpOUTBI 3TUX CIYTHUKOB IMPAKTHYECKH KPYTOBBIE C PagMyCcOM IMPUMEPHO
9 TeIc. KM Ut Poboca u 24 Teic. kM A eiimoca (puc. 1).
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Puc. 1. CnyrHuku Mapca

—

CIyTHUKY UCKYCCTBEHHOT'O MPOUCXOXKIACHHMS, MM, KaK WX €€ Ha3bIBAIOT, UCKYCCTBCHHBIC
CIyTHUKH, — 3TO KOCMHYECKHE aIllaparhbl, CO3JIaHHBIC JIFOAbMH, ITO3BOJISIOIINE HAOIONATh U3
KOCMOCa 3a IUIAHETOH, OKOJIO0 KOTOpOW OHHM oOpamarwTcs, a Takke 3a APYruMU
ACTPOHOMHYECKUMHU 00BbekTaMHu. (OOBIMHO WCKYCCTBEHHBIC CITYTHHKH WCIOJB3YIOTCS IS
HaOrofeHuit 3a TOroJol, M3MEHEHUSMH penbeda MOBEpXHOCTH IUIAHETHI, A Tele- U
PaIMOTPAHCIAIMN, a TaKXKe JJI TMPOBEACHUS JUTUTCIBHBIX JKCIEPHUMEHTOB B YCIOBHUSX
HEBECOMOCTH (puc. 2).
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Puc. 2. UckyccTBEHHBIN CIIYTHHK JIBUXKETCS BOKPYT 3€MJIM MO JTUIITUYECKON opOuTe

4.J1Ba Tena ABUXKYTCS BJOJIb OJTHOM MPSIMOM TaK, YTO UX YPABHEHUSI UMEIOT BU/I:

x1= 40 + 10t?  x=12+ 2t
a) OoTpeNennuTe BUA ABMKEHUS; 0) KaKOBbI OyIyT KOOPIMHATHI 3THX Tel uepe3 5 ¢? B)
HalMIINTE YPaBHEHUS CKOPOCTHU 3TUX Tell.

5. Ilpu aBapuiitHOM TOPMOXKEHUU aBTOMOOWIIb, IBMIKYIIUICS CO CKOPOCTHIO 72 KM/,

ocraHoBuiIcs uepes 4 c. Haliqute TopMO3HOH myTh?

OTBETHI:
1. 170
2. 25

3. Tak kak CIyTHHKHU JBUXKYTCS TIOJT JCHCTBUEM CUJIBI TSDKECTH, 0€3 IeHCTBHs BHEIITHUX
CHUJI, TO TIOJIHAsI SHEPrus He u3MeHsieTcsi. O TBET: SHEPrUU PABHBI.

4.a) IlepBoe Tenno: paBHOMEPHOE, BTOPOE TeNI0: paBHOYCKOpeHHOoeE : 06) Xx=90M, X= 62 M; B)
V=10, V=4t;
5.60 m

Juarnoctudeckas pabdora Ne 2 «TepMmoauHamuka» 1o GU3UKeE I 00yUYarOIIUXCs
10 kiacca

1. IlpounTaiiTe TEKCT U BCTaBbTE HA MECTO MPOIYCKOB CJI0BA (CIIOBOCOUYETAHMS) U3
NPUBEIEHHOTO CITACKA.

B 1827 rony Po6ept bpoyH, nccieays BETOUHYIO MBUIbILY O]l MUKPOCKOIIOM, YCTAHOBMUII, YTO
B PACTUTENBHOM COKE IUIABAIOIIHUE MBUIBLIEBBIE 3€PHA COBEPILAIOT

. bpoyHOBCKOE IBMKEHUE IIPOUCXOIUT U3-3a TOTO, YTO BCE
KHUAKOCTH U Ta3bl COCTOST U3 MOJIEKYJI, KOTOPBIE HAXOAATCS B TEIJIOBOM JIBHKEHUU U
HEIPEPBIBHO . C noBellLIEHUEM TEMIIEPATYpPbI
UHTEHCUBHOCTh OPOYHOBCKOT'O JIBM)KEHUS

CHHcoK CJIOB, CJIOBOCOYETAaHUU
1) rapmMoHMYECKHE KOIeOaHHs
2) GecrnopsI09HOE ABUKEHUE



3) B3aUMOJEHCTBYIOT IPYT C APYIOM

4) ToNKalT OPOYHOBCKYIO YaCTHUITY

5) NpUTATUBAIOTCS K OPOYHOBCKOM YacTHIIE
6) yBeIMUHUBACTCS

7) yMeHbLIaeTCs

8) HE m3MEHsAeTCS

2. Ha pucynke mnpencrtaBieH Tpaduk 3aBHCHMOCTH TEMIEPAaTyphl CEpeOpsSHON JeTand OT
BpeMeHU e¢ HarpeBaHusa. MOIIHOCTh HarpeBarenst mocTosHHA. llepBoHayaneHO cepeOpo
HAaxOJIUJIOCh B TBEPAOM COCTOSIHUU.
BriOepute 1Ba BEpHBIX YTBEpKJICHHs, COOTBETCTBYIOIINX JTaHHBIM rpaduka. 3anuImre B OTBETE
UX HOMeEpa.
1) Temnepatypa riaBineHus cepedpa cocrasisier 562 °C.
2) B nmpomexxyTok BpemeHu oT 12 10 18 MuH. BHYTpEHHsIsI SJHEpTrus cepedpa yBEIMUnIIaCh.
3) Jns muiaBieHus cepeOpsHON AeTany moTpeOoBaaoCch MEHbIIee KOJTMYECTBO TETJIOTHI, YeM JIJIs
JanpHeuero Harpesanus paciiasa Ha 400 °C.
4) Yepes 15 MuH. mociie Hayasia HarpeBaHus BCE cepedpo 0CTaBajIoCh B TBEPAOM COCTOSTHHH.
5) Uepes 30 muH. mocye Havajga HarpeBaHus cepedpo UCIapHUIIOCh.
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3. CkonbKO MOIEKys HaXOauTcs B cocyse BMecTuMocThio 480cm® mpu temneparype 20°C u
nmasieHud 25 kl1a?

4. KakxoBa macca 400 MOJIb COIIHON KHUCIOTEL

5. TemmnepaTypa HarpepaTens HaeanbHoi Ternnosoi Mamuabl 117 °C , a xonmoxunsauka 27 °C.
KonudecTBo TEIIOTHI MoTydaeMoi MammmuHoN oT HarpeBaress, paBHO 60 k. Beraucauts KI1J]
MAaIIUHbI, KOJMYECTBO TEIIOTHI, OTAaBAEMOE XOJIOJMIBHUKY U paboTy, COBEPILIEHHYIO Ta30M.

Omeempi:

1. 246.

2:23

3. 30%10%°

4. 14,2 ke

5.23%; 46,2 kllonc, A = 13,8 klloc

Huarnoctuueckas padota Ne 3 mo teme «DIeKTpocTaTuKa. 3aKOHBI TOCTOSTHHOTO
TOKa».

1. BOnu3m 3a0CTpEHHBIX YacTedl MPOBOJHUKOB, MOJKIIOYEHHBIX K BBICOKOBOJBTHBIM
UCTOYHUKAM TOKA WJIM HAaXOJSIIMXCS BO BIAKHOM aTMOC(EepHOM BO3IyXE BO BpeMs
rpo3bl, MOXKHO HaOIIOJaTh ciladoe CBEYCHHE M HEOOJBINOW myM. Takoe CBEUCHHE
WHOTJIa TIOSIBIISICTCS HAa KOHIIAX KOpPaOENbHBIX MadT (TaK HA3bIBA€MbIe OTHU CBATOTO
Onbma). brnarogaps kakomy Gu3nUecKOMy SIBICHUIO BO3HUKAET TAKOE CBEUCHHE?



2. VYwyammecs u3y4ajad MpOTEKaHUE IEKTPUUYECKOTO TOKA B LEMH, N300paXEHHON Ha cXxeMe
(puc. 1). TlepeaBuras pbl4axoK peocTara, OHH CIEAWIM 3a U3MEHEHHEM CHJIbI TOKAa W
MOCTPOMIIN Tpa(UK 3aBHCUMOCTH CHJIIBI TOKA OT BpeMeHH (puc. 2).
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BribepuTte 1Ba BEpHBIX yTBEPKACHUS, COOTBETCTBYIOIIMX JaHHBIM rpadrka. 3anuinTe B
OTBETE UX HOMEpa.

1) B mpoiiecce omnbiTa cujiia TOKa B IIEMH U3MEHSIACh B Mpeenax oT 2 10 7 A.

2) B npomexxyTke BpeMEHU OT f2 JI0 13 COMPOTUBIIEHUE PEOCTATA YBEIUUNBAJIOCH.

3) B npomexyTke BpemeHu oT 0 10 #1 ppIUakOK peocTara nepemMeniaim BIeBo.

4) B npomexyTke BpEMEHH OT #3 JI0 f4 PhIUaXKOK peocTara rnepeMeniaii BIpaBo.

5) B nmpomexxyTKe BpeMEHHU OT #1 0 f» HAPSKEHHUE Ha PE3UCTOPE YBEIUYUIIOCH B 3 pa3a.

3. Ilorenuuan mons B Touke 1 paBen 80 B, a B Touke 2 paBen 30 B. a) Haiingure pa3HOCTbH
MOTEHITMAIIOB MKy Toukamu 1 1 2. 0) Kakyro paboTy OyaeT coBepiiaTh moJie Haj 3apsaom 4
MKKJI nmpu nepemeniennn ero u3 Touku 1 B TOUYKy 2. B) KaKOBa HaNpsKEHHOCTH E 3TOro moss,
€CIIM M3BECTHO, YTO PAacCTOsHUE Mexny Toukamu 1 u 2 paBHo 50 cM. T') ¢ Kakoi cuioi Oyzaer
JIeMCTBOBATH 3TO MoJie Ha 3apsa 4 MK

4. Onpenenutre DJIC ¥ BHYTpEHHEE CONMPOTHUBICHUE HCTOYHUKA TOKA, €CJIM IMPU BHEIIHEM
conpotusiieHnu 3,9 Om cuiia Toka B 1enu pasHa 0,5 A, a mpu BHEIIHEM conpoTuBieHnu 1,9 Om

cuJa ToKa paBHa 1 A.

5. OnpenenuTh CUy TOKA M MaJICHUE HANPSHKEHUS HA MPOBOJHUKE R »iexkTpuyueckoi 1enw,
€CJIM COIIPOTUBIIEHHE PE3UCTOPOB UMEIOT caeayromme 3HaueHus: Ri=2 Om, R2=4 Om, R3=6
Owm, DJIC akkymynsaTopa paBHa 4 B u BHyTpeHHee conpoTuBieHue pasHo 0, 6 Om.
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